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To  the  Honourable 

Clifford  Siftow,  M.R, 

Minister  of  the  Interior. 

Sib, — I  have  the  honour  to  submit  Volume  XI.  (New  Series)  of  the 
Reports  of  the  Geological  Survey  of  Canada. 

The  volume  comprises  853  pages.  It  is  accompanied  by  seven  maps 
and  illustrated  by  twenty  plates,  besides  a  number  of  figures  in  the  text. 

The  several  parts  composing  the  volume  have  been  issued  previously, 
as  completed,  and  may  be  purchased  separately  at  the  prices  noted  on 
pagoii. 

I  have  the  honour  to  be,  sir, 

Your  obedient  servant, 

GEORGE  M.  DAWSON, 

Director, 
Ottawa,  January,  1901. 
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SUMMAKY    REPORT 


ON  THX 


OPERATIONS  OF  THE  GEOLOGICAL  SURVEY 


FOR  THE  YEAR  1898. 


Ottawa,  15th  January,  1899. 

The  Honourable  Clippord  Sipton,  M.P., 
Minister  of  the  Interior. 

Sir, — In  accordance  with  the  provisions  of  the  Act  relating  to  the 
Greological  Survey,  I  have  the  honour  to  submit  the  subjoined  Sum- 
mary Report  of  the  work  carried  out  by  the  Survey  during  the 
calendar  year  1898,  giving,  in  abstract  form,  an  account  of  the  ex- 
plorations and  surveys  completed  or  in  progress,  together  with  a 
record  of  the  investigation  conducted  in  the  office,  publications, 
additions  to  the  collections,  organization,  changes  in  the  staff  and 
other  matters  relating  to  this  Department  of  the  public  service. 

In  work  like  that  carried  on  by  the  Geological  Survey,  much  is  Information 
necessarily  dependent  on  the  initiative  of  individual  members  of  the  iSTmnuuy 
staff,  and  these  gentlemen  are  consequently  requested  to  embody  in  ^P<»t. 
the  preliminary  reports  on  their  operations,  in  as  much  detail  as  may 
appear  to  be  desirable,  the  more  important  results  of  their  investiga- 
tions, particularly  such  as  may  be  of  immediate  value  to  the  public  from 
an  economic  standpoint.     This  is  the  more  appropriate  and  necessary 
in  view  of  the  fact  that  the  complete  examination  of  any  particular 
district  or  subject,  must  often  occupy  several  years  of  field-work  before 
it  can  be  completed,  and  further  time  may  have  to  be  occupied  in  the 
examination  of  specimens,  the  collation  of  results  and  the  compilation 
and  engraving  of  maps  before  the  whole  can  be  prepared  for  issue  in 
the  form  of  a  comprehensive  report. 

In  order  to  facilitate  as  far  as  possible  the  early  appearance  of  such  Senarate 
finished  reports,  it  has  been  the  custom  for  some  years  to  print  and  Sinpleted" 
issue  each  of  these  in  separate  form,  as  soon  as  completed.     Such  reports. 
separate  issues  are  subsequently  collected  in  an  annual  volume,  for  per- 


Digitized  by 


Google 


4  A 


GEOLOGICAL  SURVEY  DEPARTMENT. 


Issue  of 
Volume  IX. 


Contonti. 


Reprint 
of  Yukon 
Tvports. 


Other 

publications. 


manent  record  and  for  distribution  to  Parliament  and  to  such  libraries, 
public  institutions  and  exchanges  as  are  entitled  to  receive  it. 

In  consequence  of  pressure  of  work  in  the  Printing  Bureau,  it  was 
n(>t  possible  to  complete  Volume  IX.  of  the  new  series  of  Annual  Reports 
in  the  early  part  of  the  past  year,  but  this  volume  has  now  been 
printed,  bound  and  issued  in  English,  while  the  French  edition  is 
approaching  completion.  It  contains,  as  usual,  the  Summary  Report  of 
the  year  which  gives  nominal  date  to  the  volume,  (thus  carrying  on  the 
general  record  of  the  operations  of  the  Department,)  and  six  other 
separate  reports,  as  follows  : — 

Summary  Report  of  the  Geological  Survey  Department  for  the 
year  1896,  by  the  Director. 

Report  on  the  Doobaunt,  Kazan  and  Ferguson  Rivers  and 
the  North-west  Coast  of  Hudson  Bay,  by  J.  B.  Tyrrell. 

Report  on  the  Geology  of  the  French  River  Sheet,  Ontario,  by 
R.  Bell. 

Report  on  a  traverse  of  the  northern  part  of  the  Labrador 
Peninsula  from  Richmond  Gulf  to  Ungava  Bay,  by  A.  P.  Low. 

Report  on  the  Geology  of  South-west  Nova  Scotia,  by  L.  W. 
Bailey. 

Report  on  the  Section  of  Chemistry  and  Mineralogy,  by  G.  C. 
Hofimann. 

Report  on  the  Section  of  Mineral  Statistics  and  Mines,  by  E.D. 
Ingall. 

The  volume  comprises  816  pages,  and  is  accompanied  by  five  maps 
and  illustrated  by  twenty  plates,  besides  a  number  of  figures  in  the 
text. 

The  reprint  of  the  Report  on  the  Yukon  District,  from  Volume  III. 
(N.S.)  with  parts  of  a  subsequent  report  on  the  same  district  from 
Vol  IV.  (N.S;)  together  with  that  of  the  three  large  map-sheets  ac- 
companying the  first-mentioned  report,  was  completed  early  in  the  year. 
This  publication  of  244  pages,  practically  embodied  all  the  geological 
information  available  on  the  district  to  date,  and  the  maps  were 
corrected  to  January  last. 

In  the  palseontological  series  of  publications.  Part  V.  completing 
Volume  I.  of  Contributions  to  Canadian  PalcRontology,  was  issued  at  the 
end  of  November. 

The  preliminary  statistical  abstract  of  the  mineral  production  of 
Canada,  for  1897,  was  completed  and  sent  to  the  printer  on  February 
23rd,  1898. 
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The  number  of  maps  actually  printed  durir.g  the  year,  is  thirteen. 
Particulars  are  given  of  these  and  of  those  in  progress,  on  a  later 
page.  The  new  general  geological  map  of  the  Dominion,  referred  to 
in  a  previous  Report,  has  been  somewhat  delayed  by  diflSculties  con- 
nected with  the  engraving  work,  but  is  now  again  progressing  satis- 
factorily. 

The  printing  of  Volume  X.  of  the  new  series  of  reports  is  now  in  Progreaa  <rf 
progress,  the  following  constituent  parts  being  in  press  : — 

Report  on  the  Geology  and  Natural  Resources  of  the  area  in- 
cluded by  the  Nipissing  and  Temiscaming  map-sheets. 

Report  on  the  Surface  Geology  and  Auriferous  Deposits  of 
South-eastern  Quebec,  by  R.  Chalmers. 

The  Mineral  Resources  of  the  Province  of  New  Brunswick,  by 
L.  W.  BaOey. 

Report  of  the  Section  of  Mineral  Statistics  and  Mines,  by  E.D. 
Ingall. 

Progress  also  continues  to  be  made  in  the  printing  of  the  General 
Index  of  the  reports  of  the  Geological  Survey,  from  1863  to  1884, 
alluded  to  in  the  last  Summary  Report,  and  it  is  hoped  that  this  may 
now  shortly  be  published. 

The  aggregate  value  of  the  production  of  minerals  in  Canada  during  Increasmg 
the  year  1897,  as  finally  corrected  and  published,  is  $28,661,430,  being  Siinerals. 
an  increase  of  about  27  per  cent  over  that  of  the  previous  year.  This 
is  largely  accounted  for  by  the  great  development  of  gold  mining, 
particularly  in  the  Yukon  district,  the  value  of  the  gold  produced 
being  more  than  double  that  for  1896.  Several  other  mineral  products, 
however,  likewise  show  a  very  significant  growth,  the  percentage 
increases  in  value  of  some  of  these  being  as  follows,  according  to  the 
figures  obtained  by  the  Section  of  Mineral  Statistics  and  Mines : — lead 
93*7,  silver  54*6,  copper  46-9,  gypsum  37*3,  cement  36-5,  nickel  17*7- 

The  returns  for  1898  are  at  this  time  by  no  means  complete,  but 
they  are  sufficiently  known  to  indicate  that  a  further  increase  of  25  to 
30  per  cent  in  value  will  appear  in  this  year  as  compared  with  1897. 
As  before,  however,  a  large  proportion  of  this  increase  is  attributable 
to  placer  gold  mining  in  the  Yukon  district. 

A  small  representative  collection  of  Canadian  ores  and  minerals  of  Collection 
economic  value,  with  photographs  of  mines,  etc.,  was  prepared  early  in  Omaha. 
the  year  for  display  at  the  Trans-Mississippian  Exhibition  at  Omaha. 
This  was  despatched,  together  with  other  exhibits,  in  charge  of  officers 
appointed   by   the   Minister  of  Agriculture.     From   accounts  since 
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received  and  from  correspondence  relating  to  this  collection,  it  appears 
that  it  attracted  a  good  deal  of  attention  on  the  part  of  miners  and 
prospectors  from  the  Western  States  of  the  Union. 

Preparations  The  collection  has'since  been  returned,  and  some  part  of  it  will  now 
atVaris!  ^  ^  available  for  the  much  larger  and  more  complete  display  of  the 
mineral  resources  of  Canada  which  it  is  intended  to  make  at  the  Inter- 
national Exhibition  in  Paris  in  1900.  Much  additional  material  will, 
however,  be  needed  for  this  purpose,  and  toward  the  accumulation  of 
this  some  preliminary  steps  have  already  been  taken.  It  is  hoped  that 
the  active  co-operation  of  all  those  engaged  in  mining  or  metallurgical 
industries  in  Canada  may  be  counted  on  in  the  effort  to  make  the 
mineral  and  geological  exhibit  a  thoroughly  creditable  and  representa- 
tive one,  as  the  occasion  afforded  by  this  exhibition  appears  to  be  one 
of  which  the  greatest  possible  advantage  should  be  taken. 

Importance  of  Communications  are  invited,  in  the  above  connection,  from  those 
^^  *'  interested  in  mining  matters.  It  is  desired,  not  only  to  exhibit  mineral 
products  for  which  markets  may  be  found  in  Europe,  but  those  also  in 
which  the  numerous  visitors  from  all  other  parts  of  the  world  may  be 
interested ;  and  it  may  be  pointed  out  that,  even  in  the  case  of  pro- 
ducts for  which  the  chief  market  is  to  be  sought  in  adjacent  parts  of 
the  United  States,  no  better  means  can  'be  adopted  of  making  them 
known  than  that  of  their  proper  representation  at  Paris.  It  is  also  to 
be  borne  in  mind  that  the  adequate  display  of  substances  of  purely 
local  consumption,  will  at  least  evidence  their  existence  in  the 
Dominion  and  that  of  the  industries  depending  on  them,  attracting 
the  attention  of  those  engaged  in  similar  industries  or  interested  in 
connected  processes  and  machinery,  as  well  as  inducing  the  immigra- 
tion of  workmen  skilled  in  such  industries. 

Specimens  Specimens  of  minerals  of  commercial  importance  have  been  sent 

iS^inatHu^'^  ^^^^  ^^°^®  ^  time,  during  the  year,  to  the  Imperial  Institute  in  London, 
some    in  response  to  inquiries,  others,  when   there    appeared  to  be 
a  good   prospect    of    establishing    a    profitable    market    for    them. 
Some  trouble  has  been  taken,  for  instance,  to   obtain  representative 
Fekpar.  specimens  of  Canadian  felspars  from  deposits  capable  of  yielding  this 

mineral  in  large  quantity,  and  some  of  these  have  been  experimentally 
fused  in  the  kilns  of  the  Ottawa  Carbon  and  Porcelain  Company  and 
forwarded  in  that  condition,  together  with  the  crude  material.  Fel- 
spar is  extensively  employed  in  the  manufacture  of  pottery  and  porce- 
lain, and  if  it  can  be  laid  down  at  the  works  in  England  at  a  satis- 
factory price,  although  the  percentage  of  profit  to  be  anticipated  is 
small,  there  is  no  reason  why  the  industry  may  not  assume  very  large 
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proportions,  the  Canadian  material  being  apparently  quite  equal  to 
that  produced  in  Scandinavia.  Considerable  shipments  have  already 
occurred  to  potteries  in  the  United  States. 

Molybdenite  is  another  mineral  for  which  a  considerable  and  growing  Molybdenite^ 
demand  appears  to  have  been  established,  particularly  in  connection 
with  the  employment  of  molybdenum  in  alloys  of  iron  and  steel.  Mr. 
Willimott  was  instructed  in  July  to  visit  and  report  upon  some  of  the 
best  known  and  most  accessible  occurrences  of  this  mineral,  and  speci- 
mens of  the  more  important  of  these  deposits  were  sent  to  the  Imperial 
Institute.  As  a  result  of  this,  prices  were  quoted  for  the  mineral,  in 
England,  that  appear  to  afford  a  good  margin  of  profit  for  the  working  of 
some  at  least  of  these  deposits.  Large  samples  were  also  obtained  from 
a  couple  of  the  deposits,  for  the  purpose  of  ascertaining  whether  it  might 
not  be  possible  to  crush  and  concentrate  the  ores  containing  a  com- 
paratively small  amount  of  molybdenite.  The  concentration  of  this 
ore  has  not,  so  far  as  I  am  aware,  yet  been  attempted,  but  acting  on 
the  kind  offer  of  Professor  J.  B.  Porter  of  McGill  University,  Montreal, 
the  samples  referred  to  have  been  transmitted  to  him  and  are  now 
being  made  the  subject  of  experiment  in  the  mining  laboratory  of  the 
University. 

In  connection  with  the  above  and  other  mineral  substances  which  Speculative 
Canada  is  capable  of  producing  and  supplying  to  new  markets,  I  may  mineral  ^ 
add  that  the  greatest  difficulty  has  been  found  in  inducing  the  owners  depoaits. 
of  deposits  of  the  kind,  not  previously  worked,  to  make  even  trial 
shipments   of  their   products.     Many  proprietors  are   ready  to  sell 
undeveloped  properties  at  good  prices,  but  are  either  unable  or  unwill- 
ing to  put  the  matter  on  a  commercial  basis.     The  inquiries  received 
are  not  as  a  rule  directed  do  the  acquirement  of  deposits,  but  to  the 
practical  question — at  what  price  and  in  what  quantity  can  a  given 
mineral  be  delivered  at  a  stated  market.     The  acquisition  and  locking 
up  of  mineral  deposits  for  purposes  of  speculation  only,  has  in  fact 
become  a  serious  deterrent  to  the  development  of  Canadian  mining,  to 
which  the  attention  of  the  proper  authorities  in  the  several  provinces 
might,  it  is  believed,  be  usefully  directed. 

Among  the  minerals  for  which  special  inquiries  have  been  received  Minerals 
during  the  year,  the  following  may  be  mentioned.     Some  of  these  have  i^'^eS  for. 
not  yet  been  found  in  Canada,  or  not  in  quantities  that  appear  to  be  of 
commercial  importance,   but  most  of   them   may   be  looked  for,  in 
different  parts  of  the  Dominion,  with  prospects  of  success,  while  others 
are  already  well  known. 

Asbestus,  Antimony  ores,  Bismuthenite,  Corundum,  Chromic  Iron, 
Felspars,  Fire  Clays  in  British  Columbia  and  the  North-west  Territories, 
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Fluorspar,  Graphite,  Gypsum,  Iron-pyrites,  Iron  Ores  (Bessemer  and 
titaniferous).  Limestone  (pure,  for  manufacture  of  calcium  carbide 
and  dolomitic  or  magnesian  limestone  for  use  in  connection  with 
wood-pulp  manufacture),  Molybdenite,  Mispickel  in  Ontario,  Mica^ 
Marble  for  ornamental  purposes,  Magnesite,  Natural  Gas  in  Quebec, 
Nickel,  Osmium,  Platinum,  Pottery-clay  in  the  North-west,  Peat, 
Phosphate  or  Apatite,  "  Quartz  "  for  paviers  of  grind ing-pans,  Sand  for 
glass-making  and  for  "sand-blasting,''  Steatite  or  Soap-stone,  Talc, 
Tungsten  ores  (wolframite  or  scheelite),  Zinc  ores. 

Nearly  all  the  substances  above  noted  were  required  for  purchase 
or  immediate  utilization  in  connection  with  different  industries,  and  a 
large  proportion  of  the  inquiries  came  from  Great  Britain,  the  United 
States  and  the  continent  of  Europe.  Whenever  possible  the  inquirers 
have  been  either  placed  in  correspondence  with  persons  working  or 
owning  the  minerals  asked  for,  or  have  been  informed  of  the  localities 
and  under  what  conditions  these  minerals  are  known  to  occur. 

As  usual,  a  very  large  number  of  applications  have  been  received  by 
the  Department  for  information  of  various  kinds,  referring  to  mines 
and  minerals,  geological  and  geographical  points  and  a  wide  range  of 
other  technical  subjects.  Much  of  the  correspondence  of  the  office 
relates  to  such  questions,  many  of  which  require  some  time  and 
research  in  oi*der  to  obtain  or  collate  the  facts  asked  for.  This  is  parti- 
cularly the  case  in  connection  with  boring  operations,  and  the  very  nu- 
merous samples  of  rocks,  ores,  fossils,  botanical  and  geological  specimens, 
etc.,  sent  in  for  examination  or  determination.  It  may  be  added,  that, 
while  the  Department  is  ready  to  undertake  such  examination  and 
determination  of  minerals,  etc.,  as  may  appear  to  be  necessary  or  reason- 
able in  each  case,  assays  or  analyses  of  ores  and  minerals  are  made  only 
in  the  case  of  those  that  appear  to  be  of  public  interest  or  importance. 

During  the  past  year,  twenty-five  collections,  comprising  an  aggre- 
gate number  of  over  2000  specimens,  have  been  prepared  and  presented 
gratuitously  to  approved  educational  institutions  in  various  parts  of 
Canada.  The  number  of  such  collections  that  can  be  made  up  being 
necessarily  limited,  while  the  demand  for  them  appears  to  be  a  con- 
tinually growing  one,  more  care  is  now  necessarily  taken  than  in 
former  years  to  ascertain  that  the  institutions  supplied  are  of  such  a 
grade  that  specimens  of  the  kind  can  be  beneficially  employed  in  them. 
In  the  case  of  schools  in  which  natural  science  forms  no  part  of  the 
curriculum,  it  would  appear  that  but  little  use  can  be  made  of  such 
collections,  the  cost  of  which  to  the  Department  is  considerable,  in 
time  and  work,  as  well  as  in  the  expenditure  annually  necessary  to 
procure  suitable  material. 
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While  it  is  necessary  in  this  Report  to  again  allude  to  the  ever-  Museum 
present  danger  of  the  loss  by  fire  of  the  valuable  collections  and  rwiuiwd. 
records  of  the  Survey,  still  housed  in  the  old  and  inadequate  building 
on  Sussex  Street  that  has  been  occupied  since  the  removal  from 
Montreal,  it  may  be  added  that  there  now  appears  to  be  some  pros- 
pect of  the  early  erection  of  a  new  and  spacious  fire-proof  building.  It 
should  be  fully  recognized  that  the  loss  of  the  collection,  with  its  nume- 
rous "  type  "  specimens,  resulting  from  the  work  of  the  staff  for  more 
than  fifty  years,  would  not  only  be  a  national  calamity,  but  one  which 
would  be  deplored  by  scientific  workers  the  world  over.  The  rapidly 
increasing  importance  of  mining  in  Canada,  alone,  should  ensure  the 
immediate  provision  of  suitable  quarters  for  the  museum  and  staff 
of  the  Survey,  in  which  it  may  be  possible  to  afford  something  like  an 
adequate  presentation  of  the  mineral  resources  of  the  country  to  all 
visitors  to  the  capital. 

In  connection  with  the  value  of  type  specimens,  of  whatever  kind,  Safeguarding 
the  following  obeervations  by  Professor  O.  C.  Marsh,  being  part  of  a  specimeiiB. 
communication  made  by  him  to  the  International  Congress  of  Zoology 
at  Cambridge,  England,  in  August  last,  may  be  quoted  here,  as  the 
importance  of  such  specimens  is  not  so  generally  understood  as  it 
should  be: — 

"  The  careful  preservation  of  their  own  type  specimens  is  a  sacred 
duty  on  the  part  of  all  original  investigators,  and  hardly  less  so  of 
those  who  are  the  custodians  of  such  invaluable  evidences  of  the  pro- 
gress of  natural  science.  ♦  ♦  ♦  For  the  preservation  of  type 
specimens,  fire-proof  buildings  are  indispensable.  I  recall  no  less  than 
five  Museums  of  Natural  History,  in  America,  that  have  either  been 
destroyed,  or  their  contents  consumed,  or  seriously  damaged  by  fire, 
since  I  became  actively  interested  in  natural  science." 

Necessary  routine  work  in  the  office,  together  with  the  supervision  ^o'k  of  the 
of  the  publication  of  the  reports,  has  occupied  the  greater  part  of  my 
own  time  duiing  the  year,  hue  it  was  found  possible  also  to  make  some 
excursions  in  the  field,  in  connection  with  the  general  control  of  the 
work  there  in  progress  and  for  the  purpose  of  correlating  the  surveys 
and  observations  of  different  members  of  the  staff.  This  forms  a  very 
necessary  part  of  the  scheme  of  the  Survey,  which  implies  a  uniformity 
of  plan  in  the  definition  and  mapping  of  the  formations  of  all  parts  of 
Canada.  It  is  recognized  that  such  supervision  should  not  be  confined 
merely  to  the  published  matter  of  the  several  reports,  but  should  include 
an  actual  knowledge  of  the  main  facts,  of  such  a  character  as  to  enable 
the  Director  to  assist  the  individual  workers  in  reaching  a  concurrent 
rendering  of  their  results  for  presentation  to  the  public.    An  extension 
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of  consultary  relations  of  the  geologists  working  in  adjacent  fields, 
is  also  to  be  desired  and  it  is  hoped  that  this  may  be  more  fully 
attained  in  future. 

Early  in  May,  at  the  request  of  and  in  company  with  the  Hon.  Sir 
Henri  Joly  de  Lotbini^re,  a  day  was  spent  in  a  visit  to  the  scene  of  a 
disastrous  landslip  that  had  occurred  on  the  Riviere  Blanche,  in  Port- 
neuf  county,  Quebec.  The  peculiar  features  of  this  landslip  appearing 
to  merit  further  investigation,  Mr.  R.  Chalmers  was  subsequently 
instructed  to  visit  and  examine  the  place.  Some  notes  on  the  occur- 
rence are  given  in  his  report,  below,  and  I  have  also  presented  a  short 
account  of  the  disturbance,  dealing  particularly  with  its  geological 
aspects,  to  the  meeting  of  the  Geological  Society  of  America,  lately 
held  in  New  York. 

At  a  later  date,  advantage  was  taken  of  an  excursion  to  the  Calumet 
Mining  Company's  property,  to  visit  the  interesting  deposits  of  lead  and 
zinc  ores  which  are  being  worked  by  that  company  on  Calumet  Island 
in  the  Ottawa  River.  Dr.  R.  W.  Ells  has  embodied  some  notes  on 
this  mine  in  his  report,  given  on  a  later  page. 

In  August,  it  became  desirable  that  a  personal  inspection  should  be 
made  of  the  boring  operations  in  progress  in  northern  Alberta,  and 
on  the  10th  of  that  month  I  left  Ottawa  for  that  purpose,  going  as  far 
as  Victoria,  on  the  Saskatchewan,  and  spending  a  few  days  at  Edmon- 
ton and  in  its  vicinity.  Subseciuently,  visits  were  made  to  Kamloops  and 
Vernon  in  British  Columbia,  in  connection  with  further  details  required 
for  the  Shuswap  map-sheet,  now  nearly  ready  for  issue,  after  which  the 
Crow  Nest  Pass  railway  was  taken  to  Fernie,  for  the  purpose  of  not- 
ing the  progress  made  in  opening  up  the  coal-field  traversed  by  this 
line,  with  a  view  to  further  geological  surveys.  Ottawa  was  reached 
on  my  return,  on  September  13th. 

Leaving  Ottawa  again  on  September  25th,  nearly  two  weeks  were 
spent  in  Nova  Scotia  in  connection  with  the  geological  questions  which 
have  arisen  in  regard  to  the  mapping  of  some  of  the  rock-series  in  that 
province.  In  company  with  Dr.  H.  M.  Ami,  who  had  been  instructed 
to  continue  his  work  of  obtaining  all  possible  palseontological  evidence 
on  the  points  at  issue,  visits  were  made  to  representative  sections  in 
the  vicinity  of  Wolfville,  Horton,  Parrsborough,  Harrington  River, 
Union  and  McAras  Brook,  Arisaig.  Dr.  Ami  in  his  report  pre- 
sented in  a  later  part  of  this  Summary,  gives  some  account  of  the 
results  so  far  reached  by  him  in  the  investigation,  on  which  he  has  been 
employed  for  a  part  of  each  summer  during  several  years.  These 
results  are  of  importance,  inasmuch  as  the  issue  of  several  maps,  now 
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engraved,  had  to  be  delayed  pending  the  determination  of  the 
taxonomic  position  to  be  assigned  to  some  of  the  formations  included 
by  these  sheets.  The  inspections  which  I  have  made  in  this  conneo- 
tion,  enable  me  to  characterize  the  stratigraphical  work,  which  on 
these  map-sheets  has  been  chiefly  carried  out  by  Mr.  H.  Fletcher, 
as  most  complete  and  accurate ;  so  that  whatever  differences  of  opinion 
may  still  remain  in  regard  to  the  age  to  be  assigned  to  the  formations 
in  question,  must  depend  upon  the  weight  to  be  given  to  the  fossils 
contained  in  these  rocks  in  their  relation  to  palseontological  standards, 
recognized  by  geologists  generally  in  other  parts  of  the  world. 

While  at  Edmonton,  I  embraced  the  opportunity  of  gaining  some  Gold  on  the 
farther  information  in  regard  to  the  gold  of  the  North  Saskatchewan.  ki^hewMu 
Much  interest  is  now  being  taken  in  this  question  in  connection  with 
the  introduction  of  dredging  machinery  on  a  considerable  scale,  and  a 
short  general  review  on  the  subject  may  thus  appropriately  be  given 
here. 

The  occurrence  of  placer  gold  on  the  Saskatchewan  and  other  rivers  Previoui 
in  Alberta  and  Athabasca,  its  distribution  and  the  sources  from  which 
it  may  have  been  derived,  have  been  referred  to  in  several  previous 
reports  of  the  Geological  Survey;  but  recent  systematic  efforts  to 
establish  dredges  for  gold  mining  on  the  North  Saskatchewan,  together 
with  certain  late  additions  to  our  knowledge  of  the  problems  involved, 
seem  now  to  warrant  a  further  notice  of  the  subject. 

Gold  in  fine  scales  and  particles,  generally  so  minute  as  to  require  Oocarrence  of 
the  employment  of  mercury  in  collecting  it,  is  now  known  to  occur  on  *  ^ 
almost  all  the  rivers  running  eastward  from  the  Rocky  Mountains,  to 
the  north  of  the  International  boundary,  wherever  these  have  been 
prospected.  To  the  south  of  the  Peace  Biver,  this  gold,  in  any  work- 
able quantity,  3eems  invariably  to  characterize  a  portion  of  the  length 
of  each  of  the  rivers,  giving  out  to  the  westward  before  the  base  of 
the  Rocky  Mountains  is  reached,  and  to  the  eastward  along  a  less  well 
defined  line,  but  one  probably  due,  in  this  case,  to  the  local  substitu- 
tion of  sand  and  clay  banks  and  bed  for  the  gravel  bars  of  the  upper 
and  more  rapid  parts  of  the  streams.  The  Peace  River  and  the  Liard, 
rising  to  the  west  of  the  Rocky  Mountains  proper,  among  rocks  known 
to  be  auriferous,  contain  more  or  less  gold  throughout  their  lengths,  or  to 
points  in  their  lower  courses  where  the  changed  conditions  of  flow, 
above  alluded  to^  render  the  col  lection  of  any  minutely  divided  gold  which 
they  may  still  carry  practically  impossible.  In  other  words,  in  these 
two  rivers,  and  possibly  also  in  some  still  further  to  the  north,  a  consi- 
derable part  at  least  of  the  contained  gold  comes  directly  from  their 
upper  tributaries;  while  in  the  case  of  the   Athabasca,   the  North 
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Saskatchewan  and  other  rivers  further  to  the  south,  the  evidence  at 
first  sight  appears  to  be  entirely  against  the  possible  derivation  of 
gold  from  the  mountains  to  the  westward. 

^Selwynon      In  the  Report  of  Progress  for  1873-74,  (p.  58)  Dr.  Selwyn,  who  had 
gold.  descended  the  North  Saskatchewan  in  a  boat  in  1873,   notes  that  the 

first  signs  of  gold  washings  were  observed  rather  more  than  forty  miles 
below  the  mouth  of  the  Brazeau,  and  continued  for  some  miles  below 
Edmonton.  He  states  his  belief  that  the  gold  is  not  derived  from  the 
mountains,  as  none  of  the  miners  had  ever  been  able  to  find  any  above 
Rocky  Mountain  House,  and  his  conclusions  are  that  it  came  as  a  part  of 
the  glacial  drift,  with  the  Laurentian  and  other  crystalline  rocks 
derived  from  the  belt  which  extends  north-westerly  from  Lake  Superior 
to  the  Arctic  Sea. 

Gold  in  In  my  report  on  the  southern  part  of  Alberta,  contained  in  the 

Alberta.  Report  of  Progress  for  1882-84  (p.  152  c.)  it  is  noted  that  fine  gold  is 

found,  when  looked  for  in  favourable  localities,  in  all  the  streams  in 
that  region,  but  ceases  to  occur  before  the  base  of  the  mountains  is 
reached,  at  or  near  the  western  limit  of  the  glacial  drift  from  the 
eastward.  The  facts  are  considered  fully  to  confirm  the  hypothesis 
advanced  by  Dr.  Selwyn. 

Mr.  Tyrrell  on  Mr.  J.  B.  Tyrrell's  report  on  Northern  Alberta,  forming  part  of  the 
Swkatehewan  ^^^^^j  Report,  Vol.  II.  (N.S.)  1886,  (pp.  109,  164,  131  E,)  contains 
additional  observations  on  the  occurrence  of  gold.  Near  Goose  En- 
campment, on  the  Saskatchewan,  about  fifty-five  miles  above  Edmonton 
by  the  river,  on  Sections  35  and  36,  Township  50,  Range  IV.,  west  of 
the  Fifth  Meridian,  are  extensive  exposures  of  the  Lower  Laramie  rocks, 
including  a  very  thick  bed  of  lignite-coal.  At  this  place  the  coal  has 
been  largely  burnt  out,  leaving  mounds  and  slopes  of  vitrified  materials 
baked  shales,  etc.,  and  specimens  of  these  and  of  the  ash  of  the  coal- 
bed  were  proved  on  assay  to  contain  traces  of  gold.  The  gold  must,  of 
course,  have  existed  in  these  rocks  previous  to  the  combustion  of  the 
coal,  but  it  may  have  been  to  some  extent  concentrated  in  the 
specimens  showing  actual  fusion.  It  is  noted  by  the  author  that  this 
is  about  the  highest  point  at  which  gold  in  paying  quantity  has  been 
found  on  the  river,  and  that  the  miners  state  it  is  in  this  vicinity  found 
in  a  somewhat  coarser  form  than  usual.  The  occurrence  of  gold  in  the 
Laramie  rocks,  Mr.  Tyrrell  points  out,  involves,  in  connection  with  the 
origin  of  gold  on  the  Saskatchewan,  the  origin  of  the  materials  of  these 
rocks  ;  and  this,  he  explains,  may  have  been  in  the  Selkirk  Ranges  of 
British  Columbia,  at  a  time  antecedent  to  the  elevation  of  the  Rocky 


Digitized  by 


Googh 


,]  SUMMARY   REPORT.  13   ▲ 

Mountains  proper.     He  finds  no  reason  to  deny,  however,  tl  at  some 
part  of  the  gold  may  have  been  received  from  the  eastern  glacial  drift. 

In  1895,  when  for  a  short  time  at  Edmonton,  some  further  notes  on  ObBervations 
the  gold  industry  on  the  Saskatchewan  were  obtained  by  the  writer.  *^ 
These  are  referred  to  in  the  Summary  Report  for  that  year  (p.  16  ▲), 
where  it  is  stated  that  the  principal  paying  bars  occur  aloDg  that 
part  of  the  river  extending  from  about  sixty  miles  above  to  about 
sixty  miles  below  Edmonton,  but  that  in  late  years  bars  had  been 
worked  as  far  down  as  Battleford,  some  250  miles  below  Edmonton. 
The  number  of  men  employed  in  gold  mining,  for  longer  or  shorter 
periods  in  that  year,  was  estimated  at  about  300.  In  consequence  of 
favourable  reports  brought  back  by  a  few  miners  from  the  Athabasca, 
a  rush  occurred  also  to  that  river,  but  without  leading  to  any  im- 
portant results,  as  the  men  going  there  were  for  the  most  part 
inexperienced  in  gold  washing. 

In  the  same  year,  the  first  dredge  of  any   considerable  size  was  First  dredn 
built  at  Edmonton,   with  the  intention  of  working   the  submerged 
bars  and  the  bed  of  the  river,  although  previous  to  this  time  hand 
dredges  and  scoops  of  various  kinds  had  been  operated  with  some 
success. 

The  writer  was  then  also  informed  of  the  working  of  certain  Gold  is  old 
gravel  deposits  by  drifting,  in  the  banks  of  the  river,  and  of  the  ^^  ^^**' 
occurrence  of  gold  in  gravels  met  with  in  sinking  wells  in  the  prairie 
land  at  some  distance  from  the  Saskatchewan.  It  appeared  to  be  pro- 
bable that,  while  some  of  these  gravels  were  recent  and  strictly  flu  via- 
tile,  such  as  those  underlying  flats  along  the  river-valley,  others  were 
referable  to  the  deposit  named  "  Saskatchewan  gravels"  by  Mr.  R.  G. 
McConnell ;  a  deposit  that  underlies  the  glacial  drift  of  the  Great 
Plains.  As  no  opportunity  occurred  at  that  time  of  testing  the  last- 
mentioned  conjecture,  it  was  not  referred  to  in  the  Report  cited  ;  but 
when,  in  the  following  year,  Mr.  McConnell  had  occasion  to  visit 
Edmonton  in  connection  with  the  selection  of  a  site  for  boring 
operations,  he  was  requested  also  to  examine  the  places  at  which  such 
drifting  had  been  carried  on  in  the  gold-bearing  gravels. 

Mr.  McConnell's  examination  then  made,  proved  the  existence  of  Mr.  McCkm- 
gold  in   workable   quantity  in   some   parts   of  the    **  Saskatchewan  y^tioiM. 
gravels  '*  underlying  the  boulder-clay  of  the  plains.     At  a  point  about 
ten  miles  above  Edmonton,  he  noted  the  following  section  in  the  bank, 
in  descending  order  : — 
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Feet. 

1.  Silts  and  clays 7 

2.  Boulder-clay 50 

3.  Cross-bedded  sands 60 

4.  Sandy  gravel  carrying  gold. ; 3 

5.  Laramie  sandstones  and  shales  to  water  level.  50 

170 

He  also  reported  that  another  deposit,  evidently  of  the  same 
character  from  descriptions  received,  was  about  to  be  worked  some 
sixty  miles  above  Edmonton. 

Chmotor  and  Without  entering  into  details  which  have  been  presented  elsewhere, 
3[j^J^gl  ®  respecting  the  "  Saskatchewan  gravels,"  it  may  be  explained  that  the 
^•P^***  deposit  so  named  is  widely  distributed  in  the  North-west,  and  that  it 

has  been  shown  to  be  connected  with  the  earliest  period  of  glaciation 
there,  during  which  the  western  mountain  region  was  the  main  source 
of  ice.  These  gravels  and  associated  sandy  beds,  rest  directly  upon  the 
Cretaceous  or  Laramie  rocks,  and  have  been  carried  far  eastward  by 
rivers  and  streams  discharging  from  the  glaciers  of  the  eastern  slopes 
of  the  mountains.  Their  material  is  consequently  almost  entirely 
derived  from  the  mountains,  but  none  of  it  can  be  proved  to  have 
come  from  ranges  west  of  the  Rocky  Mountains  proper.  They  do  not 
contain  debris  from  the  crystalline  rocks  of  the  Laurentian  axis  to 
the  east  and  north-east,  but  underlie  the  boulder-clays  characterized 
by  an  abundance  of  such  material  in  the  area  of  the  Great  Plains.  The 
gold  occurring  in  these  gravels  must,  consequently,  have  been  derived 
either  from  the  Laramie  rocks,  noted  as  slightly  auriferous  by  Mr. 
Tyrrell,  or  from  the  Rocky  Mountains  proper,  or  in  part  from  both 
sources. 
Pberible  It  may  be  pointed  out  that,  although  no  aunferous  veins  have  been 

dSvati^  of  found  in  the  Rocky  Mountains  proper,  the  sandstones  and  conglomerates 
8^*  of  the  Cambrian  rocks  of  these  mountains  have  in  long  past  ages  been 

built  up  of  debris  from  the  Selkirks  and  connected  ranges  to  the  west, 
that  are  known  to  comprise  ancient  crystalline  and  metamorphic  rocks 
and  to  carry  gold.  It  is  therefore  not  at  all  improbable  that,  in  the 
wearing  down  of  the  Cambrian  strata  of  the  Rocky  Mountains, 
considerable  quantities  of  gold  originally  derived  from  the  Selkirks 
has  again  been  liberated  and  has  been  washed  down  with  the  material 
of  the  "  Saskatchewan  gravels."  To  this  cause  may  probably  be  attri- 
buted the  occurrence  of  small  quantities  of  gold  on  the  Miette  River, 
a  tributary  of  the  Athabasca  in  the  mountains,  as  mentioned  by  Mr. 
McEvoy    in    his    report  on    a  following  page.     It  is   noteworthy. 
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however,  although  thf^se  gravels,  or  the  boulder-clay  of  western  origin  Not  every- 
with  which  they  are  connected,  continue  to  the  base  c;f  the  mountains,  ^  older' 
that,   as  already  stated,   gold    practically  ceases  to  the  west   of  a  ?»vel8. 
certain  line.     This  appears  to  show  that  the  gold  in  these  gravels  is 
either  far  from  abundant  or  that  its  distribution  is  local, — possibly 
that  it  is  due  more  largely  than  one  would  be  inclined  to  believe,  to 
denudation  of  the  underlying  Laramie  rocks.     In  this  connection  it 
may  be  added  that^  while  at  Calgary  last  autumn,  Mr.  J.  McEvoy,  at 
my  request^  tested  the  Saskatchewan  gravels  there  for  gold  with  entirely 
negative  result& 

The  result  of  recent  observations  appears,  therefore,  to  indicate  that  General  result 
the  gold  found  in  the  Saskatchewan  and  other  rivers  of  the  North-west,  °  ^'^^""T^* 
has  come  in  part  from  several  sources,  but  has  been  derived  chiefly 
from  the  crystalline  rocks  of  the  Laurentian  axis  or  plateau  to  the 
eastward  or  north-eastward,  from  which  it  has  been  transported  with 
the  fragments  of  these  rocks  that  now  form  so  conspicuous  a  part  of 
the  "  drift "  of  the  Great  Plains.  The  recognition  in  late  years,  of  the 
Huronian  as  a  distinctly  gold-bearing  formation,  in  itself  goes  far 
to  establish  the  correctness  of  the  hypothesis  originally  advanced  on 
this  subject,  as  rocks  of  this  formation  occupy  considerable  areas  of  the 
Laurentian  plateau. 

The  gold,  in  workable  quantities,  characterizes  parts  of  the  rivers 
crossing  a  belt  of  country  that  extends  from  the  vicinity  of  the  base  of 
the  mountains,  for  a  variable  distance  eastward.  This  distribution  has 
led  to  a  popular  belief  that  some  ancient  system  of  streams  has  carried 
the  gold  from  north-west  to  south-east,  or  in  the  opposite  direction, 
parallel  to  the  base  of  the  mountains,  forming  a  wide  belt  of  auriferous 
alluvium  in  the  direction  of  its  flow.  What  has  already  been  said  will, 
however,  show  that  the  existence  of  such  a  belt  is  in  all  probability 
due  to  other  circumstances,  and  that  the  gradual  cessation  of  payable 
bars  along  the  rivers  to  the  eastward,  results  chiefly  from  the  diminished 
slope  of  the  country  and  the  consequently  reduced  erosive  and  sorting 
power  of  the  existing  rivers. 

The  North  Saskatchewan,  has  hitherto  been  by  far  the  most  im-  Gold  mining 
,.,,,..  ..1  ,  .    ,  on  North  Sas- 

portant  stream  upon  which  gold  mining  operations  have  been  earned  katchewan. 

on,  and  is  the  only  one  which  has  offered  a  continuous  and  somewhat 
considerable  output  of  gold.  The  length  of  the  river  upon  which  work 
has  been  found  to  pay,  under  favourable  conditions,  is,  as  already  de- 
fined, about  120  miles  ;  Edmonton  being  situated  almost  in  the  centre 
of  this  length  of  the  river.  Up  to  the  present  time,  gold  washing  has 
been  prosecuted  almost  entirely  by  hand  or  with  the  aid  only  of  very 
rude  mechanical  appliances  for  lifting  small  quantities  of  gravel  from 


Digitized  by 


Googh 


IG  A 


GEOLOGICAL  SURVEY  DEPARTMENT. 


Firat  work  on 
bars  most 
remunerative. 


Dredges  on 
the  ^orth  Sas- 
katchewan. 


Star  Mining 
Company. 


Loveland 
Brothers. 


the  submerged  bars  aad  bed  of  the  river.  The  prosecution  of  this 
work  has  been  desultory,  being  practically  limited  to  the  low- water 
stages  of  the  river,  and  even  then  conducted  by  a  number  of  men  who^ 
generally,  wish  to  devote  only  a  part  of  their  time  to  such  work  ; 
influenced  largely  by  the  inducements  o£fered  by  employment 
in  other  directions.  It  must  be  added,  however,  that  experience  here, 
as  elsewhere  in  regard  to  river-bar  mining,  shows  that  the  best  returns 
are  obtained  from  the  first  working  of  such  bars,  and  that,  although 
more  or  less  re-arrangement  of  material  and  renewal  of  accessible  gold 
is  brought  about  each  year  when  the  river  is  in  flood,  the  naturally  ex- 
posed bars  rapidly  deteriorate  in  their  yield.  For  this  reason,  except 
at  unusually  low  water,  a  number  of  the  miners  now  devote  themselves 
to  the  working  of  layers  of  gravel  covered  by  lighter  sandy  deposits 
along  the  banks  of  the  river,  and  that  these  often  carry  a  considerable 
amount  of  gold,  is  shown  by  the  fact  that  some  men  were  engaged, 
with  profit,  during  the  past  year  (1898)  in  removing  from  five  to  eight 
feet  of  sand,  shovelling  underlying  gr*-  ~^  '  om  the  pit  thus  formed, 
wheeling  it  thirty  or  forty  yards  to  the  eu^e  of  the  river  and  washing 
it  there  by  hand  with  an  ordinary  "  grizzly." 

The  steam  dredge  constructed  in  1895,  and  to  which  allusion  has 
already  been  made,  was  at  the  time  of  my  visit  to  Edmonton  last 
autumn,  laid  up  some  way  up  the  river,  and  no  favourable  accounts  were 
received  of  the  results  so  far  attained.  I  was  able,  however,  to  visit 
the  other  steam  dredges  on  this  part  of  the  Saskatchewan,  beginning 
with  that  of  the  Star  Mining  Company  of  South  Edmonton. 

This  was  found  at  work  about  two  miles  above  Big  Island  (or  thir- 
teen miles  above  Edmonton).  It  has  a  twelve  horse-power  engine  and 
is  capable  of  raising  gravel  from  a  depth  of  about  ten  feet.  Three  men 
and  a  boy  were  employed  and  the  returns  were  stated  to  amount  to 
from  $25  to  $40  worth  of  gold  per  diem.  The  gravel  is  said  to  aver- 
age about  40  cents  worth  of  gold  to  the  cubic  yard,  without  the  very 
fine  gold,  which  is  known  to  be  lost  because  of  the  comparatively  im- 
perfect construction  of  this  small  dredge.  This  dredge  is  stated  to  be 
paying  welL 

A  much  larger  dredge,  belonging  to  Loveland  Brothers,  was 
found  at  work  in  the  channel  south  of  Big  Island.  This  is  a  well  con- 
structed machine,  with  two  twenty  horse-power  engines,  one  to  actuate 
the  bucket,  the  other  to  pump  water  for  washing  the  gravels  raised. 
It  had  just  been  completed  and  some  of  the  appliances  were  of  a  tem- 
porary character,  and  no  records  of  work  were  available.  About  two 
miles  above  Edmonton,  a  small  dredge  belonging  to  Dr.  Bowers  was 
visited,  but  was  not  at  work.     Like  those  above  described,  it  is  a 
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dipper  dredge,  but  is  provided  with  a  truck  drawn  upon  inclined  raik 
to  the  stei*n,  where  the  gravel  is  screened  in  a  revolving  perforated 
drum  before  washing. 

Another  dredge,  belonging  to  Mr.  Braithwaite,  was  lying  at  the  Other  dredges 
bank  of  the  river  near  Edmonton.  This  is  provided  with  a  small 
engine  for  pumping  water.  It  has  two  longitudinal  wells  in  the  hull, 
in  each  of  which  a  bucket  or  scoop  attached  to  a  beam  is  operated. 
Another  dredge,  belonging  to  Mr.  Brindlej,  lay  not  far  from  the  last, 
but  is  still  simpler  in  construction.  It  is  said  to  produce  about  $10 
worth  of  gold  a  day  when  at  work,  but  had  lately  been  employed  in 
connection  with  the  foundations  of  the  piers  of  the  bridge  under  con- 
struction. There  are  also  several  small  hand  dredges  of  primitive 
construction  employed  by  miners  at  various  places  along  the  river,  not 
specially  noted. 

All  the  dredges  above  referred  to  are  dipper  dredges  of  varying  Dredges 
construction.  On  the  south  side  of  the  river,  at  Edmonton,  a  gtmction. 
large  new  dredge,  the  fir?*'  ^^  "w^ral  which  it  is  intended  to  build,  was 
approaching  completion.  *uie  belongs  to  the  Saskatchewan  Gold  and 
Platinum  Proprietory,  (limited,)  Mr.  A.  E.  Hogue,  general  manager, 
and  is  in  every  way  a  great  advance  upon  any  dredge  heretofore  placed 
upon  the  river.  It  is  to  be  provided  with  four  engines,  one  to  actuate 
an  endless  chain  of  buckets,  one  for  the  winches  by  means  of  which 
the  dredge  will  be  moved  from  place  to  place,  and  a  couple  to  pump 
water  to  wash  the  gravel.  It  is  intended  to  raise  the  gravel  to  a 
height  of  twenty-five  feet  above  the  deck,  where,  after  the  removal 
of  the  larger  stones  by  a  grizzly,  it  will  be  screened  in  revolving 
drums  and  the  finer  residue  treated  on  blanket-covered  Frue  vanners 
placed  on  the  after-part  of  the  deck.  This  dredge  was  completed  late 
in  the  autumn,  but  not  in  time  to  practically  test  it.  Its  working 
capacity  is  stated  to  be  3100  cubic  yards  of  gravel  in  twenty-four 
hours. 

The  chief  progress  in  river-dredging  for  gold,  in  late  years,  has  been  Gold  dredging 
accomplished  in  New  Zealand,  where  work  of  this  kind  has  been  carried  Ze^ud. 
out  extensively,  improved  methods  have  been  devised  and  an  import- 
ant industry  established.     An  interesting  synopsis  of  this  work  has 
recently  been  given  by  Mr.  J.  B.  Jaquet,  of  the  Geological  Survey  of 
New  South  Wales.*  , 

It  appears  that  in  New  Zealand,  spoon  dredges,  rigged  on  scows  and  Progress  and 
operated  by  hand  windlass,  were  first  employed  with  some  success  menta.^^ 

*  Notes  on  gold  dredging  by  J.  B.  Jaquet,  Geological  Survey  of  N.S.W.    Gov- 
ernment Printer,  Sydney,  1898.    Price  Is.  6d. 
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locally.  Sand-pumps  or  suction-pumps  were  then  tried,  but,  as  in 
the  western  part  of  the  United  States,  proved  to  \re  unsatisfactory. 
Steam  bucket-dredges  were  then  introduced  and  successfully  worked. 
These  soon  superseded  all  others,  and  the  tendency  now  is  to  build 
them  of  increasing  size  and  capacity.  Electric  motors  have  also  been 
employed  with  advantage.  A  great  improvement  was  effected  by  the 
introduction  of  what  is  known  as  a  tailing-elevator,  which  prevents  the 
tailings  from  finding  their  way  back  into  the  excavation  made  by  the 
buckets,  and  enables  them  to  be  stacked,  from  the  stern  of  the  dredge, 
where  desired  ;  in  the  case  of  the  larger  dredges  to  a  height  of  forty 
feet  above  the  water-level.  By  means  of  this  arrangement  the  dredges 
can  work  the  low  river-flats,  cutting  channels  for  themselves,  and  can 
even  attack  gravel  banks  twenty-five  feet  in  height. 

In  saving  the  gold,  various  ingenious  devices  are  employed,  in  regard 
to  the  details  of  which  reference  should  be  made  to  Mr.  Jaquet's  report. 
The  greatest  advance  recorded  is  that  of  the  introduction  of  revolving 
screens  with  water-jets. 

By  perfected  appliances  of  the  kind  above  alluded  to,  extremely 
finely  divided  gold  may  be  saved,  actual  experiments  having  shown  that 
particles  as  minute  as  one-thousandth  of  a  grain  in  weight  are  success- 
fully collected.  An  instance  is  quoted  showing  profitable  work  in 
ground  yielding  only  1*35  to  1-41  grains  (5^  to  5f  cents)  per  cubic 
yard,  and  in  Montana,  the  running  cost  of  working  gravels  with  steam 
power  has  been  reduced  to  9  cents  per  cubic  yard,  or  with  electric 
power,  as  low  as  4^  cents. 

There  appears  to  be  no  reason  to  doubt  that  satisfactory  results,  com- 
parable with  those  achieved  in  a  number  of  cases  in  New  Zealand, 
may  be  obtained  on  several  rivers  in  the  North-west,  and  more  parti,- 
cularly  on  the  North  Saskatchewan.  Properly  constructed  dredges  of 
adequate  size  and  capacity  will  permit  work  to  be  carried  on  continu- 
ously during  about  half  the  year.  It  is  to  be  remembered  that  such 
dredges  enable  the  working  not  only  of  the  bars  and  bed  of  the  river, 
but  also  of  the  adjacent  river-flats,  where  these  do  not  possess  a  greater 
and  more  permanent  value  for  agricultural  occupation.  Many  of 
these  flats  are  known  to  be  underlain  by  auriferous  gravels  which  have 
never  yet  been  touched. 

The  approximate  annual  yield  of  gold  from  the  North  Saskatchewan, 
since  1887,  is  thus  given  in  the  report  of  the  Mining  and  Statistical 
Section  of  the  Survey  for  1898.  It  must  be  borne  in  mind  that  very 
considerable  amounts  had.  been  recovered  in  still  earlier  years,  for  which 
no  figures  are  available ;  also,  that  practically  the  whole  of  the  yield 
stated  up  to  the  present  time  has  been  the  result  of  hand  work. 
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Value  of  Gold  obtained  from  the  North  Saskatchetoan  River, 
Year. 

1887 8  2,100 

18S8 1,200 

1889 20,000 

1890 4,000 

1891 5,500 

1892 10,506 

1893 9,640 

1894 15,000 

1895 50,000 

1896 55,000 

1897 50,000 

$222,946 

Before  leaving  the  subject  of  the  auriferoas  drifts  of  this  part  of  Mammoth  and 
Alberta,  occasion  may  be  taken  to  allude  to  a  couple  of  interesting  ^maiM  in  the 
finds  lately  made  in  connection  with  the  old  gravel  deposit  specifically  ^^^^^  gravelt. 
named  the  Saskatchewan  gravels.  In  1895,  I  obtained  from  Mr.  J. 
Gibbons,  the  tooth  of  a  mammoth,  which  had  been  discovered  in  the 
workings  carried  on  in  these  gravels  some  six  miles  above  Edmonton. 
This  is  probably  referable  to  Elephaa  primigenius  or  Americanus.  A 
rather  small  but  well  preserved  mammoth  tusk  was  also  seen  by  me  at 
Edmonton  last  year.  This  was  picked  up  on  a  river-bar  near  Qoose  En- 
campment, but  from  which  of  the  beds  in  the  river-banks  it  may  have 
been  derived  is  uncertain.  Last  autumn,  from  Mr.  D.  W.  Macdonald,  of 
Edmonton,  portion  of  a  skull  was  received  which  proved  to  be  that  of 
a  musk-ox.  This  was  from  the  roof  of  a  drift,  run  into  the  bank  for 
coal-mining  purposes  about  a  mile  below  Edmonton  in  which  a  fall  had 
occurred  in  connection  with  the  work.  It,  in  all  probability,  was  like- 
wise derived  from  the  Saskatchewan  gravels,  which  here,  with  a  variable 
depth,  directly  overlie  the  coal-bearing  Laramie  rocks.  A  preliminary 
examination  of  this  somewhat  imperfect  specimen,  develops  no  points 
of  difference  between  it  and  the  old  adult  skull  of  Ovihos  moscJiatus, 
Although  a  long  way  south  and  west  of  the  present  range  of  the  musk- 
ox,  it  is  to  be  noted  that  two  species  of  this  animal  have  previously 
been  described  from  Pleistocene  beds  in  Kentucky  and  on  the  Arkansas 
River,  which  Flower  and  Lyddeker  suggest  may  be  referable  to  the 
existing  form.** 

It  is  possible  that  the  remains  above  noted  from  the  Saskatchewan  Date  of  these 
gravels,  may  have  been  derived  from  superficial  deposits  antedating  ^™*"'"' 

*  Mammals  Living  and  Extinct,  p.  380. 
2i 
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these  gravels  and  therefore  of  Pliocene  age,  but  it  is  much  more  pro- 
bable that  the  mammoth  and  musk-ox  actually  inhabited  the  region  in 
the  early  Pleistocene,  at  a  time  when  the  mountains  to  the  west  were 
buried  under  the  mass  of  the  Cordilleran  glacier. 

The  following  notes  refer  to  the  development  of  the  Crow  Nest 
Pass  coal-field,  now  in  progress. 

Fernie  Station,  on  the  Crow  Nest  Pass  Railway,  is  situated  in  the 
Elk  River  valley  where  Coal  Creek  enters  this  valley  from  the  east.  A 
range  of  100  coking-ovens  of  approved  type  was  in  construction  here  at 
the  time  of  my  visit,  early  in  September,  and  since  then  fifty  of  these 
ovens  have  been  completed  and  the  actual  manufacture  of  coke  has 
commenced  by  the  Crow  Nest  Pass  Coal  Company  (limited).  Houses 
for  the  miners  have  also  been  constructed  at  Fernie  and  a  town-site  has 
been  laid  out.  From  Fernie,  a  spur  line  has  been  built  up  the  valley 
of  Coal  Creek  for  about  five  miles,  to  the  place  at  which  the  actual 
mining  operations  are  in  progress.  Although  bounded  on  both  sides  by 
mountains  several  thousand  feet  in  height,  the  valley  here  opens  out 
considerably,  affording  ample  room  for  a  large  loading  yard,  as  well  as 
for  the  construction  of  the  necessary  bins,  screens  and  other  appliances 
for  handling  the  coal.  Work  upon  these  appliances  was  actively  in 
progress  when  seen. 

Here,  under  the  immediate  superintendence  of  Mr.  W.  Blakemore, 
the  outcrops  of  the  coal-seams  have  been  uncovered  and  drifts  have 
been  run  in  on  both  the  north  and  south  sides  of  the  valley.  The 
beds  here  belong  to  the  west  side  of  the  coal-basin  and  have  an  easterly 
dip  at  an  angle  of  about  twenty  degrees.  The  principal  seam  opened  on 
the  north  side  of  the  valley,  according  to  Mr.  Blakemore,  yields  5  feet 
6  inches  of  workable  coal,  while  that  on  the  south  side  is  about  6  feet 
thick.  The  relative  stratigraphical  position  of  these  two  seams  has  not 
been  accurately  determined,  owing  to  landslides  at  the  base  of  the 
mountain  slopes,  but  it  is  believed  that  the  seam  on  the  south  side 
(known  as  No.  2)  is  from  80  to  100  feet  above  the  other,  the  intervening 
rocks  being  chiefly  sandstones,  but  possibly,  in  accordance  with  Mr. 
Fernie's  views,  including  a  third  and  much  thicker  coal-seam.  It  is 
proposed  to  decide  this  point,  at  an  early  date,  by  further  work. 

Exploratory  Exploratory  work  was  also  being  carried  out  by  Mr.  Fernie  in  the 
Michel  Creek,  valley  of  Michel  Creek  where  followed  by  the  main  line  of  railway, 
about  sixteen  miles  to  the  north-east.  The  coals  here  opened  on, 
occupy  positions  considerably  higher  stratigraphically  in  the  Kootanie 
series  of  the  Cretaceous.  A  trial  heading  has  here  been  run  into  a 
seam  13  feet  thick,  which  is  believed  to  represent  the  Peter  seam. 


Mining  work 
in  progress. 
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openiDgs  upon  the  outcrop  of  which  were  made  some  years  ago  near 

Marten  Greek,  on  the  line  of  the  old  trail.     This  heading  is  about  five 

miles  west  of  the  summit  of  the  pass,  or  practically  at  the  junction  of 

the  East  Fork  of  Michel  Creek  with  the  main  valley.     Prospecting 

operations  are  also  in  progress  in  adjacent  parts  of  the  Michel  valley 

on  other  beds  of  the  fine  series  of  coal-seams  that  characterized  the 

Crow  Nest  basin.     The  great  value  of  this  remarkable  field  is,  in  fact,  Shipmenta  of 

now  in  a  fair  way  to  be  realized,  and  from  this  time  onward  continuous 

shipments  of  excellent  coke  will  no  doubt  be  made  from  it  to  the 

smelters  and  metalliferous  mines  of  West  and  East  Kootenay. 

The  geological  structure  of  the  Kocky  Mountain  ranges  proper,  or  Geological 
that  part  of  the  western  mountain  region  that  lies  between  the  eastern  ^?fieMB? 
foot-hills  and  the  great  Columbia-Kootenay  valley  on  the  west,  assumes 
a  great  practical  importance  in  view  of  the  opening  up  and  working  of 
the  coal-beds  included  within  its  area.  On  the  map  accompanying 
my  Preliminary  Report  on  that  portion  of  the  Rocky  Mountains  be- 
tween Latitudes  49**  and  5V  30',  forming  part  of  Volume  I.  (1885)  of 
the  new  series  of  Annual  Reports  of  the  Geological  Survey,  the  areas 
of  the  Cretaceous  coaJ-bearing  rocks  are  represented  with  approximate 
accuracy  and  in  so  far  as  the  work  carried  out  up  to  that  date  allowed. 
Several  sectional  diagrams  were  also  given  ;  but  at  the  time  the  ex-  Overthrufit 
plorations  to  which  this  report  relates  were  made,  the  existence  of 
extensive  "  overthrust  faults  "  as  a  factor  in  mountain  structure  had 
scarcely  been  recognized  by  geologists.  At  a  later  date,  the  importance 
of  such  faults  was  very  strikingly  demonstrated,  particularly  in  con- 
nection with  the  geology  of  Scotland,  and  it  was  realized  that  by 
tangential  pressure,  acting  on  the  earth's  crust,  older  beds  may  be 
bodily  thrust  forward  upon  newer  formations  for  distances  measured 
in  miles. 

The  position  of  the  Cretaceous  coal-bearing  rocks  at  and  within  the  Fint  deter- 
eastern  edge  of  the  mountains  on  the  Bow  and  Elbow  rivers,  appeared  SJ^r  R?ver. 
to  indicate  the  existence  of  an  overthrust  of  the  kind,  but  it  was  not 
until  Mr.  R.  G.  McConnell  made  his  detailed  examination  of  the  Bow 
Pass,  in  1886,  that  it  was  actually  possible  to  state  that  the  Palaeozoic 
rocks  had,  in  that  vicinity,  along  the  eastern  point  of  the  mountains, 
been  thrust  forward  over  the  Cretaceous  beds  and  up  a  gently  inclined 
fault-plane  for  a  distance  of  about  seven  miles,  by  pressure  acting  from 
the  westward.  This  feature,  as  demonstrated  in  the  vicinity  of  the 
Bow,  is  clearly  shown  in  the  sections  accompanying  the  report  cited. "^ 


♦  Annual  Report,  Geol.  Surv.  Can.,  vol.  II.  (N.S.),  Part  d. 
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Bearing  on  It  had  heretofore  been  supposed  that  a  great  normal  faulty  with  down- 

^^  ure  o  ^ly^ow  to  the  eastward,  defined  the  eastern  base  of  the  Rocky  Moun- 
Mountains,  tains  in  this  vicinity  and  separated  the  rocks  of  the  mountain  region 
from  the  wholly  Cretaceous  and  Laramie  rocks  of  the  foot-hills ;  but 
the  structural  discovery  above  alluded  to,  at  once  threw  doubt  on  the 
earlier  supposition,  as  well  as  upon  several  of  the  sketch-sections  drawn 
in  conformity  with  it  in  other  parts  of  the  mountains. 

Apj^icfttion  In  the  map  above  referred  to,  the  approximate  western  boundary  of 
Neat  fidd.  *^®  Crow  Nest  coal-basin  is  shown  to  closely  follow  the  Elk  River. 
Later,  but  as  yet  very  incomplete  observations,  seem  to  indicate  that 
a  not  inconsiderable  width  of  the  Cretaceous  rocks  may,  in  some  places, 
occur  to  the  west  of  that  river,  between  it  and  the  high  mountain 
range  which  is  evidently  composed  of  Palaeozoic  limestones.  It  further 
appears  to  be,  at  least  quite  possible  that  the  coal-bearing  rocks  may 
be  found  to  pass  beneath  these  older  rocks  by  overthrust  of  the  latter, 
and  that  another  development  of  the  coal-seams  already  known  east 
of  the  Elk  may  be  discovered  there.  It  is  obvious  that  if  the  coal- 
bearing  formation  could  thus  be  shown  to  underlie  the  limestone  range 
to  the  west  of  the  Elk  to  any  considerable  extent,  and  to  contain 
unbroken  coal-seams  of  a  workable  character  there,  the  area  of  this 
already  very  important  coal-basin  might  prove  to  be,  for  practical  pur- 
poses, materially  greater  than  has  been  supposed. 

Other  poBsible      Further  east  on  the  Crow  Nest   Pass,  is  another  similar  line  of 
throBt.  possible  overlap  of  the  older  rocks  upon  the  newer  coal-bearing  Cre- 

taceous, where  these  meet  near  the  east  end  of  the  Crow  Nest  Lake. 
It  is  not,  however,  so  likely  that  conditions  of  this  kind  occur  where 
rocks  of  the  same  series  come  together  at  the  eastern  entrance  to  the 
pass,  along  the  base  of  the  Livingstone  Range,  as  both  the  older  and 
newer  rocks  here  stand  at  very  high  angles,  not  suggestive  of  any 
extensive  overthrust. 

Practical  bear-      The  questions  thus  stated,  arising  from  the  scientific  study  of  the 
"'^  section  met  with  on  the  Bow  Pass,  have  obvious  practical  bearings  in 

regard  to  the  coal  lands,  and  seem  to  call  for  examination  and  decision, 
by  means  of  surveys  more  exact  than  have  hitherto  been  feasible. 

May  explain  It  further  appears  to  be  quite  possible  that  overthrusts  of  the  kind 
?J|^^^^  ^  referred  to  may  serve  to  explain  the  otherwise  somewhat  anomalous 
occurrence  of  petroleum  in  the  southern  part  of  the  Rocky  Mountains, 
between  the  Crow  Nest  and  South  Kootenay  passes.  The  actual 
existence  of  small  quantities  of  petroleum  in  several  places  in  this  por- 
tion of  the  mountains  was  verified,  some  years  ago,  by  the  personal 
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observations  of  Dr.  Selwyn.*  The  petroleum  was  actually  found  in 
parts  of  the  mountain  region  characterized  at  the  surface  by  very 
ancient  rocks,  probably  of  Lower  Cambrian  age.  If  it  may  be  assumed, 
however,  that  these  rocks  possibly  overlie,  in  some  places,  those  of 
the  Cretaceous  series,  by  reason  of  overthrusts,  it  is  easily  conceivable 
that  the  petroleum  in  question  may  have  originated  in  consequence  of 
heat,  at  considerable  depths  in  the  earth's  crust,  acting  upon  the  fixed 
hydrocarbons  contained  in  the  rocks  of  that  series. 

Now  that  the  completion  of  the  Crow  Kest  Pass  Railway  has  Test  boringi 
rendered  it  possible  to  transport  boring  appliances  to  the  Flathead  "^^^^ 
valley  without  great  difficulty,  it  is  likely  that  test  wells  will  soon  be 
sunk  there.  The  indications  certainly  seem  to  be  sufficiently  promising 
to  warrant  some  outlay  in  work  of  the  kind,  notwithstanding  the 
generally  disturbed  and  broken  character  of  the  formations  of  the 
region. 

Synopsis  of  Field  Work. 

In  laying  out  the  field-work  for  the  past  year,  it  was  evident  that  BiBtribation 
special   attention  should  be  given  to  the  Yukon  District,  and  Mr.  °        -P*"!* 
McConnell  and  Mr.  Tyrrell  were  both  consequently  assigned  to  different 
parts  of  this  district.     Their  reports  are  given  on  a  later  page.     The 
number  and  distribution  of  parties  in  the  field,  engaged  in  work  that 
occupied  the  greater  part  of  the  season,  is  given  below  : — 

British  Columbia 1 

Yukon  District 2 

Alberta  (boring  operations  and  collecting) 2 

Ontario 4 

Quebec 1 

New  Brunswick 2 

Nova  Scotia 3 

Ungava  (East  coast  of  Hudson  Bay) 1 

16 

Dr.  H.  M.  Ami  and  Mr.  L.  M.  Lambe,  both  occupied  in  palsonto- 
logical  work,  are  here  counted  with  the  field  parties. 

Shorter  periods  were  spent  in  field-work  by  Mr.  J.  White,  who  ran 
transit  and  chain  lines  from  Ottawa  to  Sharbot  Lake,  and  from  Carle- 
ton  Junction  to  Chalk  River,  thus  completing  a  base-line,  for  geogra- 
phical purposes,  between  Ottawa  and  Georgian  Bay.     Mr.  Willimott 

*  Summary  Report,  1891,  p.  10  a. 
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also  visited  a  number  of  localities  in  Qnebec  and  Ontario  for  the  pur- 
pose of  obtaining  specimens  for  collections  and  for  the  museum,  and 
Professor  J.  A.  Dresser  of  Richmond,  Quebec,  was  afforded  facilities 
for  the  prosecution  of  a  petrographical  examination  of  Shefford  Moun- 
tain in  the  **  Eastern  Townships "  of  that  province,  from  which  it  is 
anticipated  that  interesting  results  will  follow. 

Review  of  ex-      The  main  features  of  the  field-work  accomplished  during  the  year, 

18^  *^""  ™    ™*y  ^  epitomized  briefly  as  follows,  further  details  being  contained  in 

the  reports  handed  in  by  the  officers  engaged  in  it  and  printed  on  later 

pages  of  this  Summary.     The  reports  are  taken  up,  as  usual,  in  order 

from  west  to  east. 

Yukon  Dis-  To  Mr.  J.  B.  Tyrrell  was  assigned  the  preliminary  examination  of  a 
lIw  JSivCT.  portion  of  the  Yukon  district,  to  the  west  of  the  line  of  the  Lewes 
River  and  south  of  Fort  Selkirk.  Considerable  difficulty  was  experi- 
enced in  this  work,  on  account  of  the  failure  of  the  horses  depended 
upon  for  transport,  but  about  300  miles  of  new  surveys  were  made  and 
geological  and  other  facts  noted  respecting  the  vicinity  of  the  Dalton 
trail  which  had  previously  been  mapped  by  Mr.  McArthur  of  the 
Dominion  Lands  Survey.  Mr.  Tyrrell  also  joins  with  Mr.  McConnell 
in  a  short  report,  giving  the  result  of  their  united  observations  on  the 
actual  mode  of  occurrence  and  methods  of  working  the  gold  placers  of 
the  Klondike  region. 

East  of  Lewee      To  Mr.  R.  G.  McConnell  was  entrusted  the  task  of  making  a  geolo- 
Kiver.  gical  reconnaissance  and  exploration  of  part  of  the  Yukon  district 

to  the  east  of  the  Lewes  and  south  of  the  latitude  of  Fort  Selkirk, 
together  with  the  line  of  route  from  Teslin  Lake  to  the  Stikine  River, 
in  the  northern  part  of  British  Columbia.  He  was  also  requested  to 
make,  if  possible,  a  preliminary  study^of  the  mode  of  occurrence  of  gold 
in  the  Klondike  region  itself,  where  such  important  mining  operations 
are  already  in  progress.  In  the  course  of  these  operations  the  Big 
Salmon  and  Nisutlin  rivers  were  ascended  to  their  sources,  and  sur- 
veyed wherever  necessary,  and  Teslin  River  and  the  borders  of  Teslin 
Lake  were  examined.  The  results  indicate  the  existence  of  several 
new  tracts  of  country  which  appear  to  warrant  close  examination  on 
the  part  of  prospectors,  besides  affording  approximate  outlines  for  the 
geological  formations  over  a  large  region  in  which  these  had  previously 
remained  unknown. 

Edmonton  to       A  general  reconnaissance  survey  has  been  made  by  Mr.  J.  McEvoy, 

Pjuw?^  ^®^   from  Edmonton  westward  to  the  upper  waters  of  the  Eraser  and  Canoe 

rivers,  with  special  reference  to  that  part  of  the  Rocky  Mountains  in 

this  vicinity.     Practically  all  the  geological  information  heretofore 
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available  for  this  region  was  that  gained  by  Sir  James  Hector,  many 
years  ago,  under  the  unfavourable  circumstances  of  rapid  winter  travel 
The  knowledge  since  obtained  of  the  general  structure  of  the  moun- 
tains, both  to  the  south  and  north,  renders  it  comparatively  easy  to 
understand  that  of  the  intermediate  district,  and  the  facts  observed  by 
Mr.  McEvoy  will  enable  what  has  been  a  considerable  gap  in  all  pre- 
vious maps,  to  be  filled  with  approximate  accuracy.  Notes  were  also 
obtained  respecting  prospecting  and  mining  operations  in  the  district, 
the  character  of  the  various  routes,  forests,  agricultural  value  of  the 
lands,  etc.  A  notable  point  is  the  approximate  determination  of  the 
height  of  Robson  Peak,  which,  as  stated  on  a  subsequent  page,  appears 
to  be  the  highest  submit  in  the  Canadian  Rocky  Mountains. 

In  "West  Kootenay,  the  mapping  work  referred  to  in  previous  reports  West  Koote- 
was  continued  and  extended  by  Mr.  R.  W.  Brock  and  Mr.  W.  W.  ^^^' 
Leach.  The  laying  down  of  the  topographical  features  of  this  excep- 
tionally rugged  mountainous  district,  is  here  a  necessary  adjunct  to  the 
geological  mapping,  and  the  smoke  from  forest  fires  seriously  impeded 
this  work  by  interfering  with  the  utility  of  the  various  transit  stations. 
Substantial  progress  was,  however,  made  in  the  work.  The  area  to 
which  particular  attention  was  given,  being  between  Slocan  and  Lower 
Arrow  lakes,  is  almost  entirely  mountainous,  culminating  in  the  rag- 
ged crests  of  the  Valhalla  Range.  The  rocks  met  with  are  chiefly 
granites,  referable  to  several  periods ;  and  in  regard  to  their  relations 
and  those  of  the  contained  areas  of  altered  sedimentary  rocks  and  later 
dykes,  some  valuable,  information,  bearing  directly  upon  the  mode  of 
occurrence  of  the  ore-deposits  of  this  district,  was  obtained.  Further 
evidence  was  also  noted,  at  heights  between  7000  and  8000  feet  of  the 
passage  of  the  great  Cordilleran  glacier  over  the  entire  district  in  a 
south-easterly  direction. 

Surveys  of  the  gold-bearing  region  of  Western  Ontario  were  con-  Western 
tinned  by  Mr.  W.  Mclnnes,  and  directed  to  the  completion  of  a  new    "  *"°' 
map-sheet  to  the  north  of  that  known  as  the  Seine  River  sheet,  and 
east  of  the  Manitou   sheet,  now  in  course  of  compilation.      These 
surveys  necessarily  involve  the  mapping  of  the  lakes  and  rivers  of  the 
region  to  be  covered,  and  although  good  progress  has  been  made  in  the 
work,  it  will  be  necessary  to  devote  another  season  to  the  area  in 
question  before  it  can  be  definitely  laid   down  and   completed  for 
publication.     It  has  already  been   pointed  out  on  several  occasions,  Assistance  in 
that  the  work  of  the  trained  geologists  of  this  Survey  would  be  carried  quired. 
on  to  much  greater  advantage  and  with  less  delay,  if  the  geographical 
outlines  were  in  advance  laid  down  by  the  provincial  authorities. 
This  is  especially  to  be  desired  where,  as  in  the  region  here  parti- 


Digitized  by 


Googh 


26  A 


GEOLOGICAL  SURVET   DEPARTMENT. 


Micbipiooten. 


Central 
Ontaria 


cularly  referred  to,  prospectors  and  miners  are  urgently  requiring 
geological  maps  for  their  guidance. 
LakeNipigon.  In  order  to  complete  the  work  necessary  for  the  compilation  of  a 
general  geological  map  of  Lake  Nipigon,  north  of  Lake  Superior,  Mr. 
D.  B.  Dowling  was  engaged  in  surveys  on  that  lake  and  in  its  vicinity. 
The  outlines  of  the  Nipigon  and  Huronian  rocks  were  defined  and 
the  numerous  large  islands  were  laid  down,  some  of  them  for  the  first 
time. 

In  the  Michipicoten  region,  about  the  north-east  coast  of  Lake 
Superior,  Dr.  R.  Bell  was  employed,  during  several  months,  in  ascer- 
taining the  boundaries  and  character  of  the  Huronian  rocks  and  other 
features  of  the  geology,  the  recent  discovery  of  gold  in  the  district 
having  rendered  this  particularly  desirable.  The  distribution  of  the 
Huronian — here  as  elsewhere  the  gold-bearing  series — had  previously 
been  but  imperfectly  determined,  and  the  additional  information  now 
gained  should  be  of  importance  in  guiding  the  future  work  of  pros- 
pectors and  miners. 

In  Central  Ontario,  detailed  geological  work  has  been  continued  on 
the  Haliburton  map-sheet  by  Mr.  A.  E.  Barlow  and  Dr.  F.  D.  Adams, 
with  a  view  to  making  this  a  typical  sheet  for  the  entire  region,  and 
also  for  the  purpose  of  determining,  as  far  as  possible,  important 
questions  bearing  on  the  relations  and  mode  of  mapping  the  GrenviUe, 
Hastings  and  Huronian  formations.  This  investigation  is  now  well 
advanced,  but  definite  statements  respecting  its  results  are  deferred 
pending  its  completion.  The  occurrence  of  certain  remarkable  con- 
glomerates met  with,  has  been  found  to  depend  on  the  internal  move- 
ments of  masses  composing  them,  and  some  of  the  highly  crystalline 
limestones,  have  been  traced  continuously  into  beds  of  limestone  but 
little  altered.  Several  additional  areas  of  nepheline-syenite  have  also 
been  discovered,  and  these  obtain  some  economic  importance  because  of 
the  association  of  corundum  and  muscovite  mica  with  them. 

A  part  of  the  season  of  field-work  was  employed  by  Dr.  R.  W.  Ells,  in 
obtaining  some  additional  details  that  proved  to  be  required  for  the  Perth 
and  Ottawa  City  map-sheets  of  the  Ontario  series,  and  in  visiting 
some  localities  within  these  sheets  where  minerals  of  economic  value 
had  been  reported.  The  greater  portion  of  his  time  was,  however, 
given  to  further  examinations  in  the  area  of  the  Three  Rivers  map- 
sheet  in  Quebec,  now  in  the  hands  of  the  engraver.  The  general 
character  of  the  crystalline  rocks  of  this  region,  has  already  been 
described,  but  the  work  now  done,  in  conjunction  with  that  previously 
accomplished  by  other  members  of  the  staff,  has  enabled  Dr.  Ells  to 
prepare  a  short  descriptive  report  for  publication  with  the  map-sheetb 


Three  Rivers 
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Mr.  A.  p.  Low  was  entrusted  with  the  task  of  continuing  and  com-  Ex^oratkm 
pleting  the  exploration  and  survey  of  the  eastern  coast  of  the  northern  Bay.^ 
part  of  Hudson  Bay,  together  with  that  of  the  northern  islands  in  the 
Bay.  It  appeared  to  be  necessary  for  the  proper  prosecution  of  this 
work  that  the  available  seasons  of  both  1898  and  1899  should  be  em- 
ployed in  it,  arrangements  being  made  to  pass  the  present  winter  on 
the  shore  of  Hudson  Bay.  The  small  yacht  employed  by  Mr.  Low  in 
Hudson  Strait  in  1897,  had  been  stored  at  Nachvak  on  the  Labrador 
coast.  He  therefore  left  Quebec  in  the  Hudson's  Bay  CJompany's 
schooner  for  Rigolet,  on  the  Labrador  coast,  on  June  30th.  At  Rigolet 
he  was  picked  up  by  the  steamer  Erik  belonging  to  the  same  company, 
on  her  arrival  from  England,  and  taking  the  yacht  on  board  at 
Nachvak,  he  proceeded  through  Hudson  Strait,  leaving  the  steamer 
in  a  bay  east  of  Cape  Wostenholme.  A  letter  written  at  that  time, 
under  date  30th  July,  is  the  latest  information  received  in  regard 
to  this  expedition.  Early  in  the  season  an  ample  supply  of  provisions 
for  the  winter  was  despatched  via  Missinaibi  and  Moose  River,  in 
charge  of  the  Hudson's  Bay  Company  for  transportation  to  their  post 
at  the  mouth  of  Great  Whale  River,  where  Mr.  Low  intended  to  winter. 
From  this  place  it  is  also  intended  that  he  should  carry  out  such  explo- 
ratory trips  inland  as  may  be  found  possible,  during  the  winter  and 
spring.  A  short  report  has  since  been  received  from  Mr.  Low  which 
will  be  found  on  a  later  page. 

The  mapping  of  the  surface  geology  of  New  Brunswick,  was  New  Bnou- 
resumed  last  summer  by  Mr.  Chalmers,  in  portions  of  York,  Sunbury 
and  Carleton  counties,  and  in  connection  with  this  several  interesting 
facts  relating  to  the  St.  John  River  and  valley  were  noted.  Professor 
Bailey  was  also  employed  in  New  Brunswick  in  obtaining  further 
notes  on  economic  minerals  and  in  investigating  the  age  of  the  great 
slaty  band  of  the  interior  of  the  province.  Some  new  facts  relating 
to  the  coal  measures  of  New  Brunswick,  which  have  come  under 
his  observation,  will  be  made  the  subject  of  a  future  report. 

In  Nova  Scotia,  Mr.  Fletcher  has  been  engaged  during  the  season  Nova  SootiiL 
chiefly  in  the  vicinity  of  the  Springhill  coal-field.  The  principal 
result  of  this  work,  and  one  having  great  economic  importance,  is 
the  tracing  out  of  the  coal  seams  upon  which  mining  is  now  in  pro- 
gress, for  a  distance  of  more  than  two  miles  further  than  these  were 
previously  known  to  extend.  Mr.  Faribault  also  continued  his  work 
in  this  province,  the  greater  part  of  his  time  being  devoted  to  the 
gold-bearing  districts  east  of  Halifax,  upon  which  he  has  a  special 
report  now  in  course  of  preparation.     On  a  later  page  of  this  Report 
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preliminary  details  are  given   bearing  on  the  Waverly,   Montague, 
Lawrencetown,  Lake  Catcha,  Tangier  and  Ck>w  Bay  gold  districts. 

Experimental  Borings  in  Northern  Alberta. 


Boring:  oper- 
ations in 
Alberta. 


Difficulties 
met  with  at 
Pelican; 


Progress  at 
Victoria. 


The  second  and  third  of  the  experimental  borings  in  search  of 
petroleum  in  the  northern  part  of  Alberta,  were  begun  early  in  the 
summer  of  1897  near  the  mouth  of  Pelican  River,  on  the  Athabasca, 
and  at  Victoria,  on  the  Saskatchewan,  below  Edmonton,  respectively. 
The  sites  selected  for  these  borings  were  determined  largely  by  the 
knowledge  of  the  stratigraphical  succession  and  thickness  already 
gained  in  the  first  bore-hole  at  Athabasca  Landing.  The  borings  at 
Pelican  and  Victoria  had  reached  depths  of  820  and  705  feet  re- 
spectively before  winter.  Operations  were  resumed  at  both  places  in 
the  spring  of  1898,  as  soon  as  the  requisite  arrangements  could  be  made. 

It  will  be  remembered  that  work  had  to  be  suspended  at  Pelican  in 
1897,  because  of  a  very  heavy  flow  of  natural  gas,  under  great  pressure. 
It  was  hoped  that  most  of  this  gas  might  blow  off  during  the  winter, 
and  it  was  in  fact  found  to  be  considerably  reduced  in  amount  when 
the  locality  was  again  reached  by  Mr.  Eraser  in  1898.  Work  was 
resumed,  but  additional  and  very  strong  flows  of  gas  were  soon  met 
with  in  the  underlying  beds,  and  after  exhausting  every  method  of 
mastering  these  and  continuing  the  boring,  it  became  necessary  again 
to  suspend  operations. 

Some  particulars  of  the  attempts  here  made  are  given  below  in 
Mr.  Eraser's  report,  from  which  it  appears  that  the  practically  insuper- 
able obstacle  met  with,  was  the  clotting  of  the  casing  and  tools 
with  the  heavy  tarry  petroleum,  or  maltha,  mixed  with  sand,  which 
was  thrown  up  by  the  discharge  of  gas.  It  had  been  hoped  that,  at  a 
greater  depth,  and  particularly  in  the  Devonian  limestones  from  which 
the  oil  has  been  originally  derived,  it  might  be  found  in  a  more  fluid 
state,  but  it  has  proved  to  be  impossible  to  penetrate  the  "  tar-sands  "  at 
the  base  of  the  Cretaceous  at  this  place,  and  it  appears  probable  that 
this  could  only  be  accomplished  by  beginning  at  the  surface  with  a 
hole  of  much  larger  diameter. 

Meanwhile,  the  boring  operations  at  Victoria  were  steadily 
continued,  without  notable  incident,  but  progressing  slowly  in  depth 
on  account  of  the  exceptionally  difficult  character  of  the  crumbling 
clay-shales  to  be  penetrated.  When  the  circumstances  rendered  it 
advisable  to  close  the  work  here  for  the  season,  the  depth  obtained  was 
1650  feet.  The  hole  is  cased  to  this  depth  with  4|-inch  casing,  and 
is  in  good  condition  for  the  resumption  of  work  in  the  spring,  when  it 
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will  be  necessary  to  introduce  3f-inch  casing,  a  sufficient  quantity  of 
which  has  been  delivered  at  Edmonton. 

At  1600  feet,  the  temperature  in  the  bore-hole  was  found  to  be  76**  Tempentoie 
F.,   as  determined  by  special   maximum  thermometer  manufactured  ^  *^™^if' 
by  Casella. 

It  is  believed  that  it  will  be  necessary  to  carry  this  boring  down  to 
a  depth  of  about  2000  feet^  in  order  to  make  a  fully  satisfactory  test 
of  the  rocks  to  the  base  of  the  Cretaceous  in  this  place.  The  work  so 
far  has  been  confined  to  penetrating  the  great  mass  of  overlying  shaly 
rocks  of  this  formation  that  it  was  known  would  be  found  here,  and 
in  which  no  developments  of  economic   importance  were  anticipated. 

At  the  request  of  several  gentlemen  in  Edmonton,  I  visited  Big  Visit  made  to 
Egg  Lake,  about  twenty-five  miles  north-west  of  Edmonton,  on  ^^^  ^ 
August  22nd,  in  company  with  Mr.  W.  A.  Eraser  and  Mr.  E.  Lyons,  for 
the  purpose  of  examining  the  indications  of  petroleum  which  had  been 
found  there.  The  place  had  already  been  examined  by  Mr.  J.  B. 
Tyrrell  and  by  Dr.  A.  R.  C.  Selwyn,  in  1893  and  1894  respectively,  but 
it  seemed  possible  that  the  facts  since  ascertained  by  means  of  the 
experimental  borings  might  throw  some  further  light  on  the  conditions 
at  Egg  Lake.  Tarry  or  pitchy  matter  is  stated  to  have  been  here  first 
found  in  ploughing  on  the  north-west  quarter  of  section  30,  township 
56,  range  XXV.,  west  of  the  4th  meridian.  Several  small  excava- 
tions were  then  made,  and  veins  or  layers  of  hardened  pitch  and  pitch- 
saturated  sand  were  found.  The  pits  had,  however,  become  filled  before 
the  time  of  my  visit,  and  nothing  could  be  seen  but  lumps  of  pitchy 
material  which  had  been  thrown  up  in  digging  them. 

When  Mr.  Tyrrell  visited  the  place  the  pits  were  still  open,  and  as  Previoua 
his  report  on  observations  then  made  was  not  published,  the  follow-  by  Mr.  Tyrrell 
ing  may  be  quoted  from  it : — 

"On  an  almost  level  plain,  declining  very  gently  towards  Egg 
Lake,  several  pits  had  been  dug  from  three  to  four  feet  deep  and  in  all 
200  yards  apart  in  a  north-and-south  line.  On  the  side  of  the  most 
northern  pit^  a  narrow  vertical  vein  of  rather  hard  pitch,  in  places 
about  an  inch  wide,  could  be  seen  running  through  the  clay.  Another 
pit,  fifty  feet  south  of  the  last,  had  been  dug  to  a  depth  of  nine  feet 
six  inches,  but  at  the  time  had  six  feet  of  water  in  it.  A  large  amount 
of  sand  saturated  with  tar  was  lying  beside  this  pit.  We  baled  the 
water  out  of  this  pit,  when  the  unstratified  material  with  pebbles  was 
found  to  extend  down  to  a  depth  of  eight  feet,  and  through  it  were 
running  many  veins  of  hardened  pitch.  Below  this,  a  coarse,  mode- 
rately even-grained  and  apparently  horizontally  bedded  sand  is  reached. 
This  sand  is  saturated  with  tar." 
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8fltt«h  for  oil.  Subsequent  to  the  date  of  Mr.  Tyrrell's  note,  a  boring  to  a  depth  of 
120  feet  was  made,  about  150  yards  to  the  north-eastward  of  the  pit 
last  described,  by  Mr.  W.  Pearce,  who  states  that  after  passing  through 
eight  feet  of  soil  and  clay  he  found  eight  inches  of  tarry  sand ;  after 
which  he  appears  to  have  penetrated  boulder-clay  to  a  depth  of  forty 
feet,  then  layers  of  sand  and  gravel  with  water  and  below  this  soft 
sandstones  of  the  Laramie  formation. 

Indicatioiis  of      About  three-quarters  of  a  mile  distant  from  the  field  in  which  the 
A  line  of  fault.  .  ,  .  #  •        o  i    •       i 

pits  were  sunk,  on  the  south-west  quarter  of  section  31,  in  the  same 

township,  is  a  rather  remarkable  spring  and  mire-hole.     The  outflow 

is  not  copious,    but  is  accompanied  by  the  emission  of  sulphureted 

hydrogen.     Another  spring  of  the  same  kind,  and  slightly  saline,  occurs 

about  half-way  between  the  first  and  the  place  where  the  tarry  matter 

was  found,  and  all  three  localities  lie  in  a  nearly  due  north-and-south 

line.     The  circumstances  are  in  fact  such  as  to  favour  the  belief  that 

the  underlying  strata  have  here  been  cut  through  by  a  small  fault,  by 

means  of  which  the  waters  of  these  springs,  and  at  an  earlier  date, 

the  tarry  matter,  have  forced  their  way  to  the  surface. 

Dedoctions  If  this  supposition  be  correct,   it  would  follow  that  the  petroleum 

from   the  deeper  beds  of  the   Cretaceous  must  have  been  in  a  suffi- 


ciently fluid  state  to  rise  through  a  fissure  of  the  kind  and  locally 
saturate  beds  of  sand  traversed  by  it,  as  well  as  to  fill  narrow  veins 
in  the  boulder-clay,  subsequent  to  the  glacial  period ;  and  it  would 
appear  probable  that,  in  this  part  of  the  region  at  least,  it  may  still 
remain  in  a  similar  condition.  It  does  not  follow,  however,  that  this 
would  be  a  specially  favourable  locality  in  which  to  test  the  lower 
beds  of  the  Cretaceous  by  boring,  for,  on  the  contrary,  our  knowledge 
of  the  geological  structure  of  this  part  of  the  country  indicates  that 
the  depth  at  which  these  beds  lie  is  here  very  great,  probably  at  least 
2500  feet  and  possibly  much  more. 
ObjeotB  and  The  experimental  boring  operations  were  initiated  with  the  object 

of  seeking  for  petroleum  in  quantities  of  commercial  importance,  at 
localities  not  too  far  removed  from  settlements  and  means  of  commu- 
nication. The  indications  of  the  existence  of  petroleum,  in  the  form 
of  enormous  deposits  of  "tar-sands"  appearing  along  the  natural 
outcrop  of  the  lowest  Cretaceous  beds  of  the  region,  on  the  Athabasca, 
fully  warranted  the  experiments  entered  on.  The  actual  boring 
operations,  have,  in  consequence  of  many  unforeseen  difficulties  met 
with  and  the  time  lost  in  consequence  of  the  remoteness  of  the  work, 
been  attended  by  regrettable  delays,  and  have  so  far  failed  to  demon- 
strate the  existence  of  petroleum  of  economic  value  in  respect  to  quality 
and  quantity.  They  have,  however,  as  pointed  out  in  previous  reports, 
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demonstrated  the  regularity  and  the  great  extent  of  the  probably  oil- 
bearing  beds,  and  have  indicated  the  occurrence  of  natural  gas  in 
important  amount  over  a  large  tract  of  the  North-west. 

In  regard  to  the  actual  existence  of  petroleum,  the  results  have  not  Petroleom  of 
up  to  the  present  stage  been  so  satisfactory.  The  boring  first  begun,  ^Siwnot re* 
at  Athabasca  Landing,  was  unavoidably  abandoned  at  a  depth  of  1770  di«»verei 
feet,  without  reaching  the  probably  oil-bearing  beds  at  the  base  of  the 
Cretaceous  formation,  but  within  a  short  distance  of  attaining  these 
beds.  The  boring  near  the  mouth  of  the  Pelican  River,  penetrated 
the  lower  sandy  beds  of  the  Cretaceous  for  some  distance  and  demon- 
strated the  existence  in  these  beds  of  a  thick  tarry  petroleum  or 
maltha,  besides  that  of  great  reservoirs  of  natural  gas.  It  has  proved 
impossible  to  carry  this  boring  to  the  very  base  of  the  Cretaceous  and 
into  the  underlying  formation,  in  which  the  existence  of  a  more  fluid 
and  merchantable  oil  was  still  to  be  hoped  for.  The  appearance  of 
maltha  at  a  distance  of  some  sixty  miles  behind  the  natural  outcrop  of 
the  "  tar-sands  *'  and  where  these  basal  beds  of  the  Cretaceous  are  so 
well  under  cover,  at  a  depth  of  800  feet,  is,  it  must  be  confessed, 
somewhat  disappointing.  It  may  possibly  be  that  all  the  petroleum, 
derived  from  the  underlying  Devonian  rocks,  has,  after  saturating  the 
porous  beds  at  the  base  of  the  Cretaceous,  passed  into  this  tarry  condi- 
tion ;  but  this  is  by  no  means  probable,  and  the  facts  already  described 
as  seen  at  Egg  Lake,  appear  to  show  that  at  a  very  late  period, 
geologically  considered,  petroleum  in  a  liquid  form  has  existed,  locally 
at  least,  in  the  underlying  rocks. 

Taking  the  proved  existence  of  tarry  petroleum  at  the  Pelican  and  Great  area 
the  indications  at  Egg  Lake  together,  we  appear  to  have  a  demon-  ZJ^^  pj^o- 
stration  of  the  occurrence  of  such  hydrocarbons  for  a  distance  of  over  *®"°^ 
150   miles  from,  and  nearly  at  right  angles  to  the  direction  of  the 
natural  outcrops  of  the  '' tar-sands"  on  the  lower  Athabasca.     The 
locality   at   which   the   first  experiment   was    attempted,  Athabasca 
Landing,  lies  nearly  in  a  line  with  these  occurrences  and  not  far  from 
midway  between  the  Pelican  and  Egg  Lake,  with  the  advantage  over 
the  latter  of  a  much  less  depth  of  strata  to  be  penetrated  in  order  to 
pass  through  the  whole  thickness  of  the  Cretaceous.     The  boring  now 
in  progress  at   Victoria,  lies  about  fifty  miles  to  the  east  of  the  line 
above  referred  to.     This  boring  is  in  good  condition  for  prosecution  to  Future 
the  required  depth  next  summer,  and  it  is  believed  that  it  should  be 
continued  and  completed.  It  is  also  believed  that,  in  further  prosecuting 
the  work,  a  new  boring  should  be  undertaken  at  Athabasca  Landing, 
beginning  with  a  diameter  somewhat  greater  than  the  last.     With  the 
experience  now  gained  of  the  character  of  the  shales  to  be  penetrated, 
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it  should  not  be  difficult  to  carry  the  boring  to  the  required  depth 
without  much  loss  of  time. 

Should  the  borings  at  Victoria  and  at  Athabasca  Landing  find  only 
maltha  in  the  lower  porous  beds  of  the  Cretaceous,  and  should  the 
underlyinp^  Devonian  rocks,  to  a  moderate  further  depth  not  yield  a 
liquid  oil,  it  would  be  necessary  to  admit  that  the  probabilities  of 
developing  petroleum  of  commercial  importance  in  this  part  of  Alberta 
are  small.  So  far,  however,  the  only  discouraging  feature  met  with  is 
the  appearance  of  tarry  oil  at  the  Pelican,  while  the  proved  continuity 
over  a  great  area  of  the  oil-bearing  conditions,  is  most  important,  and 
the  outlook  generally  is  such  as  to  be  well  worth  any  further  effort 
that  may  be  necessary  to  fully  test  the  matter. 

The  following  account  of  the  actual  progress  of  the  boring  work  is 
from  Mr.  Eraser's  report  on  the  same. — 

"  Both  the  bores  commenced  during  the  season  of  1897  had  been 
left  uncompleted  at  the  end  of  that  season.  The  bore  at  Victoria 
had  been  carried  down  to  a  depth  of  705  feet,  and  was  discontinued 
in  the  autumn  at  that  depth,  being  still  in  the  dark  shales  which 
overlie  the  other  strata,  and  which  have  a  thickness  of  a  thousand  feet 
or  more. 


Boring  near  Pelican  Jiiver^  Athabasca  Biver, 


Pelican  boring 
stopped  by 
gaa. 


Resumption 
of  work. 


Difficulties 
met  with. 


"  The  bore  at  Pelican  River  had  been  stopped  at  820  feet  owing 
to  the  striking  of  an  immense  flow  of  gas,  which  made  it  impossible  to 
work  while  it  continued  to  flow  with  such  force.  It  was  thought  that 
by  the  spring  of  1898  it  would  have  exhausted  itself  sufficiently  to  per- 
mit further  boring,  and  to  this  end  the  casing,  4| -inches  in  diameter, 
was  left  quite  free  and  open  to  permit  the  escape  of  the  gas.  It  was 
estimated  that  before  a  depth  of  1000  feet  was  encountered  the 
Devonian  limestone  would  be  pierced. 

"  Upon  investigation  in  the  early  part  of  the  present  season,  the 
flow  of  gas  seemed  to  have  very  materially  decreased ;  but  upon  opera- 
tions bein^  resumed,  the  seeming  decrease  was  found  to  be  in  a  great 
measure  due  to  the  closing  up  of  the  outlet  at  the  bottom  part  of  the 
casing  by  an  asphalt-like  mixture,  composed  of  maltha,  or  petroleum 
tar,  and  sand.  In  fact,  when  boring  operations  were  resumed  on 
June  17th,  the  difficulty  was  found  to  be  intensified  by  the  accumula- 
tion of  this  asphalt-like  maltha  in  the  bottom  of  the  bore. 

"  The  rapid  expansion  of  the  gas  produced  a  very  low  temperature, 
and  this  chilled  and  solidified  the  tar,  or  maltha,  until  it  became  as 
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adhesive  as  wax.  As  the  tools  cut  it  loose  the  gas  would  carry  it  up 
through  the  bore,  until  from  bottom  to  top,  it  was  almost  one  mass  of 
sand  and  tar.  The  only  way  it  could  be  extracted  from  the  sand-pump 
was  by  heating  the  latter  over  a  fire ;  even  then  very  little  could  be 
got  out  at  one  time,  it  being  so  thick  that  it  was  almost  impossible  to 
force  it  up  into  the  pump.  I  used  different  sorts  of  tools  to  cut  it 
off  the  walls  and  clean  it  out,  but  the  longer  we  worked  at  the  bore  the 
greater  the  quantity  of  tar  accumulating  on  the  sides  of  the  casing 
and  tools. 

"  We  then  pulled  the  4|-inch  casing  out,  thinking  we  might  be  able  Great  foroe  of 
to  ream  down  past  the  Bow  of  gas,  and  thus  shut  it  off,  but  the  gas,  ^^ 
which  had  increased  in  power  with  the  cleaning  of  the  hole,  cut  the 
walls  down  and  blew  great  clouds  of  sand  and  gravel  higher  than  the 
derrick.  The  men  were  forced  to  put  the  4|-inch  casing  back  in  the 
hole  without  being  able  to  ream  past  the  strata  from  which  the  gas 
came. 

"  While  this  was  being  done,  I  proceeded  to  Athabasca  Landing, 
and  sent  down  to  the  works  by  boat  1050  feet  of  3§-inch  casing.  I 
then  continued  on  to  Edmonton  to  get  a  patent  4-inch  drill  bit  which 
I  had  ordered  by  telegraph  from  Petrolia. 

"  After  putting  back  the  4|-inch  casing,  the  driller  succeeded  in  get-  Further  depth 
ting  the  bore  down  seven  feet  below  the  formation  from  which  the  gas  ^^^^'^^d. 
came.  This  filled  in  with  maltha,  and  when  they  put  down  the  3|-inch 
casing  to  the  bottom,  it  being  wedged  tightly  in  this  maltha,  shut  off 
the  flow  of  gas  from   the  inside   of  this  casing.     The  gas  was  then 
escaping  between  the  3|  and  4|  inch  casing. 

"  Owing  to  the  shutting  off  of  the  gas,  it  became  possible  to  get  water 
down  inside  the  3|-inch  casing,  and  the  men  drilled  ten  feet  very  fast, 
through  a  soft  sandstone.  At  this  depth,  830  feet^  another  small  flow 
of  gas  was  encountered,  but  by  using  a  casing-head,  and  a  short  piece 
of  1-inch  pipe,  they  still  managed  to  get  water  down  inside  the  3|f  inch 
casing  to  drill  with.  In  this  manner  another  seven  feet  was  drilled,  when 
a  strong  flow  of  gas  and  maltha  was  struck  in  a  conglomerate  formation. 
This  flow  of  gas,  at  837  feet^  was  nearly  as  strong  in  volume  as  that  met 
with  at  820  feet. 

"  The   3|-inch  casing  could  be  carried   no  deeper,  owing  to  the  Drilling  stop- 
strength  of  the  gas  and  the  impossibility  of  getting  water  down,  and  Euret ofgai. 
as  a  smaller  size  of  casing  could  not  be  used,  nothing  remained  but  to 
wire  to  Ottawa  the  condition  of  affairs,  and  wait  for  instructions. 
Upon  receipt  of  your  instructions  to  suspend  operations,  I  did  so  at 
once,  and  returned  the  men  to  Petrolia. 
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Character  of         "  I  proved  the  general  excellence  and  utility  of  the  gas  during  the 
^  *^**'  season,  using  it  for  my  boiler,  cook-stove  and  for  lighting.  I  had  only  a 

1-inch  pipe,  tapped  into  the  side  of  the  casing,  and  probably  did  not  use 
the  one-hundredth  part  of  the  gas  coming  from  the  bore,  but  there  was 
sufficient  to  make  all  the  steam  necessary  on  my  twenty-five  horse-power 
boiler,  keep  fire  in  the  stove,  and  also  to  supply  a  strong  flare-light- 
The  gas  burned  beautifully  clean. 

Its  force.  « In  working  at  the  bore,  the  screeching  and  hissing  of  the  gas,  when 

at  all  confined  by  the  presence  of  the  tools  inside  the  casing,  or  from 
other  causes,  was  so  great  that  the  men  complained  of  pains  in  their 
ears  and  heads. 

"  All  that  could  be  done  was  done  to  get  the  bore  down  the  couple 
of  hundred  feet  necessary  to  make  a  complete  test  in  this  place,  and 
though  failure  was  the  result,  it  has,  perhaps,  shown  how  a  bore  may 
be  carried  down  so  as  to  get  through  these  extraordinary  gas  veins. 
To  ensure  success,  a  new  bore  at  the  depth  of  820  feet,  where  the  first 
large  gas- vein  was  encountered,  should  be  at  least  ten  inches  in 
diameter ;  then  it  would  be  possible  to  reduce  the  casing  four  or  ^ve 
times,  giving  that  many  different  lines  of  pipe  to  be  used  in  getting  by 
these  gas-veins. 

Extent  of  gas-  "  The  bore  also  furnishes  additional  evidence  of  the  existence  in  the 
North-west  Territories  of  a  vast  gas-field.  The  seemingly  uniform 
continuity  of  the  Cretaceous  beds,  makes  it  almost  certain  that  gas-wells 
may  be  obtained  by  boring,  over  a  great  area,  as  pointed  out  in  the 
Summary  Report  of  the  Geological  Survey  for  last  year,  (pp.  18-ly). 
Unfortunately  the  Pelican  bore,  like  the  boring  at  Athabasca  Landing, 
did  not  penetrate  deep  enough  to  furnish  reliable  information  as  to  the 
existence,  or  non-existence,  of  petroleum  of  a  high  quality.  The  pre- 
sence of  the  low  quality  petroleum — ^maltha — is  demonstrated,  but  as 
the  more  liquid  oil  may  very  probably  underlie  this,  and  as  we  did  not 
reach  a  sufficient  depth  to  determine  the  point,  the  result  is  unsatis- 
factory. 

Section.  "  The  formation,  from  820  to  837  feet,  is  a  continuation  of  the  "  tar- 

sands  "  as  under : — 
820-830  feet.    Soft  sandstone. 
830  "       Hard  streak  and  light  flow  of  gas. 

830-836    <'      Soft  sandstone. 

837  "      (Conglomerate)  —  Iron -pyrites   nodules   embedded   in 

cement-like  sandstone.     Very  strong  flow  of  ga& 

"  Upon  closing  down  the  work,  th*  rig,  derrick,  and  all  machinery 
were  left  standing  in  place,  and  the  casing  was  left  in  the  bore-hole. 
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Boring  ai  Victoria, 

"  It  was  decided,  in  the  latter  part  of  the  winter,  to  take  to  Edmon-  Boring  at 
ton  only  the  gang  of  men  intended  for  Victoria,  leaving  the  bringing  *°  "*" 
op  of  a  gang  for  the  Pelican  boring  until  such  time  as  the  said  boring 
might  be  inspected  and  the  utility  of  further  operations  decided  upon. 
So,  early  in  May,  I  proceeded  to  Edmonton  with  a  drilling  gang  for 
the  boring  at  Victoria.  We  reached  Edmonton  on  May  7th,  and 
proceeded  to  commence  work  at  Victoria  at  once. 

"The  6§-inch  casing  had  been  put  down  previously  to  a  depth  of  700  Casing  reduc- 
feet.     It  was  impossible  to  drive  it  beyond  that  depth  owing  to  the  depth. 
great  pressure  of  the  caving  shale,  consequently  the  5f -inch  casing  was 
inserted,  and  the  bore  continued  of  this  diameter.     Drilling  was  slow, 
owing  to  the  continuous  caving  of  these  soft,  dark  shales,  which  cor- 
respond to  the  La  Biche  shales  of  the  Athabasca  bore. 

"  The  5^inch  casing  was  carried  down  to  a  depth  of  1012  feet, 
when  it  became  fast  owing  to  the  great  pressure.  Then  the  4f-inch 
casing  was  inserted  and  carried  down  to  the  present  depth  of  the 
bore,  1650  feet. 

"  It  was  thought,  judging  from  the  progress  this  latter  size  was  Casing  stop- 
making,  that  it  would  be  possible  to  continue  it  to  probably  2000  f^^^.**  ^ 
feet,  but  at  the  above  depth  it  rather  suddenly  ceased  going,  and  I  am 
of  opinion  that  one  of  the  small,  hard,  concretionary  nodules,  that  we 
encountered  from  time  to  time,  dropped  in  beside  it,  and  wedged  it 
over  against  the  wall. 

"  The  pressure  of  the  caved  walls  was  so  great  on  the  casing  that  it 
was  impossible  to  pull  it  up,  otherwise  we  might  have  succeeded  in  clear- 
ing it.  A  patent  under-reaming  bit  was  used  during  the  whole  of  the 
boring  from  705  feet  to  1650  feet,  and  gave  good  results. 

"  The  continual  caving  of  the  shales  made  the  drilling  very  slow, 
it  being  impossible  at  any  time  to  drill  more  than  ten  or  fifteen  feet 
ahead  of  the  casing.  Saline  water  was  encountered  and  also  small 
flows  of  gas.     At  the  present  depth,  there  is  a  fairly  strong  gas-vein. 

"  Very  little  of  unusual  interest  occurred  during  the  season's  work 
at  Victoria.  The  driller  I  had,  Mr.  Wm.  Slack,  of  Petrolia,  proved 
a  most  careful,  faithful  and  efficient  man.  This  relieved  me  of  a 
great  deal  of  responsibility,  and  enabled  me  to  devote  more  time  to 
the  operations  at  Pelican  River. 

"  During  the  summer,  it  was  decided  that  it  would  be  advisable  to  Smaller  sized 
have  on  hand  at  least  2400  feet  of  3f-inch  casing,  to  carry  on  the  ^^ired. 
boring  in  case  the  4-f  inch  should  cease  going.     This  was  ordered,  and 
3* 
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Strata  bored 
througlL 


is  now  at  Edmonton,  ready  to  be  sent  down  to  Victoria  for  use  in 
the  bore  during  next  season's  operations.  The  3|-inch  drill  tx)ols  which 
were  at  the  Pelican  River  boring  were  also  brought  up,  and  are  now  at 
Edmonton." 

Subjoined  is  a  record  of  strata  bored  through  at  Victoria : — 
705-  960  feet.  Soft  dark  shale. 

"         "  with  layera  of  sand  and  a  little  gas. 


960-  970 
970-1000 
1000-  20 
102  -  30 
1030-  90 
1090-1230 
1230-  50 
1250-1320 
1320-  40 
1340-  90 
1390-1410 
1410-  28 
1428-  30 
1430-  60 
1460-1500 
1500-  65 
1565-  75 
1575-  85 
1585-1600 
1600-  45 
1645-    50 


*'         "  streaks  of  sandstone. 

Dark  shale.     Gas. 

"  Increased  gas. 

Soft  black  shale. 

"  "         streaks  of  sandstone. 

"  "      caving  badly. 

Brown  shale,  with  sandstone  layers 
Sort  dark  shale. 

Bluish  shale.     Thin  streaks  of  sandstone. 
Black  shale. 
Hard  sandstone. 
Black  shale. 
Bluish  shale. 

"  Streaks  of  sandstone  with  gas 

Hard  sandstone. 

Dark  shale  mixed  with  sandstone. 
Hard  sandstone. 

Shale  and  sandstone  strata  mixed. 
Hard  sandstone. 


Yukon  District. 

(With  adjacent  parts  of  British  Columbia,) 

Work  Vy  Mr.  During  the  winter  of  1897-98,  Mr.  J.  B.  Tyrrell  was  at  first  engaged 
•'•  ^  "^J^"®^  in  labelling  and  arranging  the  specimens  collected  during  the  preced- 
ing summer.  Afterwards  his  time  was  devoted  to  examining  and  cor- 
relating the  large  series  of  Archsean  rocks  collected  on  Lake  Winnipeg 
and  in  its  vicinity  during  the  summers  of  1890,  1891  and  1895  ;  to 
collecting  the  material  for  a  final  report  on  the  Lake  Winnipeg  dis- 
trict, and  to  writing  part  of  the  report. 

In  the  spring,  he  was  instructed  to  undertake  a  reconnaissance 
survey  of  the  south-western  portion  of  the  Yukon  District,  and  with 
regard  to  this  work  he  reports  as  follows : — 
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"  On  the  9th  of  May  I  received  from  you  instructions  for  the  season's 
work  in  the  field,  of  which  the  material  part  was  as  follows : — 

"  *  The  principal  object  of  your  exploration  will  be  to  obtain  as  much  His  instruo- 
geological  and  general  information  as  possible  respecting  that  part  of  ^^^^ 
the  Yukon  district  between  the  line  of  the  Lewes  River  and  the  141st 
meridian,  and  to  the  south  of  the  latitude  of  Fort  Selkirk.  The  so-called 
Dalton  trail  will  probably  prove  to  be  your  most  convenient  ba»e  of 
operations,  more  particularly  as  it  has  already  been  mapped  with  some 
accuracy  by  Mr.  McArthur  of  the  Dominion  Lands  Survey. 

" '  Should  good  geological  sections  be  met  with,  it  may  be  well  to 
devote  some  time  to  their  particular  examination,  but,  generally  speak- 
ing, the  work  will  require  to  be  of  a  reconnaissance  character,  with  the 
main  purpose  of  ascertaining  in  what  parts  of  the  region  the  forma- 
tions and  conditions  are  such  as  to  encourage  search  for  payable  gold 
deposits,  ores  and  coal.  Information  of  this  nature  will  undoubtedly 
possess  great  value  in  directing  the  operations  of  prospectors  in  the 
season  of  1899,  by  which  time  entrance  to  the  entire  Yukon  District 
will  probably  have  become  comparatively  easy. 

**  <  The  glacial  and  other  superficial  deposits  will  not  escape  your 
attention  as  these  are  likely  to  have  intimate  relations  to  the  occur- 
rence of  placer  gold. 

"  *  If  found  to  be  convenient,  at  some  time  during  the  season  it  might 
be  advisable  to  pay  a  brief  visit  to  the  Klondike  region,  for  the  pur- 
pose of  comparing  conditions  there  with  those  in  the  region  more  par- 
ticularly under  examination ;  but  it  would  be  unwise  to  allow  this  to 
materially  interrupt  the  main  work,  in  view  of  the  shortness  of  the 
season,  the  necessary  cost  of  the  outfit  for  the  expedition,  and  the 
probability  that  the  horses,  etc.,  may  not  be  available  for  further  ope- 
rations in  a  following  year.  The  same  circumstances  will  render  it 
proper  to  continue  work  in  the  autumn  as  late  as  the  conditions  remain 
reasonably  favourable.' 

"  Mr.  J.  J.  McArthur,  D.L.S.,  of  the  Topographical  Branch  of  the  Aflsistanoe 
Department  of  the  Interior,  had  travelled  over  part  of  the  Dalton  fe^^'* 
trail  last  year,  and  was  going  over  it  again  this  year  on  his  way  to 
Stewart  River.  He  kindly  offered  to  purchase  horses  for  me  and  to 
take  them  to  Pyramid  Harbour  with  his  own ;  as  he  was  acquainted 
with  the  district,  and  where  feed,  if  any,  could  be  obtained,  this  was 
a  favour  which  would  assist  me  very  mateiially  at  the  beginning  of 
the  exploration. 

"  Mr.  J.  F.  Shaw,  of  Ottawa,  was  employed  to  look  after  the  horses.  Preparations 
and  on  the  26th  of  April  I  sent  him  west  to  join  Mr.  McArthur  in  Van-  ^^^  ^ 
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oouver,  with  instructions  to  render  any  assistance  in  his  power  in  the 
purchase  and  care  of  the  horses.  On  the  12th  of  May  I  left  Ottawa 
and  proceeded  to  Kamloops,  where  I  obtained  some  saddles  and 
blankets  belonging  to  the  Survey  that  had  been  stored  there  some  years 
before. 

"  Thence  I  went  to  Vernon,  and  there  employed  two  men,  Cameron 
and  Redmond,  the  former  as  packer,  and  the  latter  as  cook.  With 
these  men  I  went  to  Vancouver,  where  I  found  that  Mr.  McArthur 
had  gone  on  with  the  horses  on  the  steamer  Islander  a  few  days 
before.  After  obtaining  the  supplies  necessary  for  the  summer,  we 
followed  in  the  steamer  City  of  Seattle^  and  on  28th  May  arrived  at 
Mr.  McArthur's  camp  on  the  bank  of  the  Chilkat  Kiver,  not  far  from 
Haines  Mission.  As  yet  the  grass  had  scarcely  began  to  grow,  and 
the  country  afforded  very  little  feed  for  the  horses,  so  that  it  was 
necessary  to  supply  them  with  feed  brought  from  the  south.  Dalton's 
new  trail  was  not  yet  cut  out  on  the  west  side  of  the  river,  and  the 
flats  by  the  river  were  so  wet  that  they  were  scarcely  passable. 

Asfflstance  "  Mr.   McArthur  obligingly  agreed  to  continue  in  charge  of  both 

PoSse.  ^^^  parties  until  the  12th  of  June,  during  which  time  he  was  able  to  move 
about  twenty-five  miles  up  the  Chilkat  River  to  the  crossing  of  Salmon 
River.  From  here  he  was  obliged  to  return  to  Dyea,  while  l  pushed 
on  to  the  camp  of  the  North-west  Mounted  Police  at  Pleasant  Camp, 
and  then  over  the  summit  to  Rainy  Hollow,  being  the  first  to  reach 
there  with  horses  this  summer.  At  the  Mounted  Police  station, 
Inspector  Jarvis  kindly  had  all  our  horses  shod,  for  many  of  them  had 
dropped  their  shoes  among  the  stones  in  the  beds  of  the  streams  that 
had  been  followed  or  crossed.  Our  party,  on  leaving  Pleasant  Camp, 
consisted  of  myself,  three  men,  and  fourteen  horses.  On  account  of 
the  scarcity  of  food  the  horses  had  failed  in  flesh  very  considerably. 

"The  Sum-         "The  hill  just    west  of  Pleasant  Camp,  forming   the  high  land 
°"^"  known  as  *  The  Summit,'  is  a  spur  of  gray  hornblende-granite  projecting 

out  into  the  valley.  It  is  1700  feet  in  height  and  rises  with  a  slope 
of  22*"  from  a  small  grassy  plain  surrounded  by  dense  coniferous  forest^ 
to  a  barren  alpine  plateau,  entirely  devoid  of  trees.  The  luxuriant 
flora  of  the  Pacific  Slope  extends  up  the  Klaehini  valley  to  this  hill, 
and  to  some  extent  around  it,  and  up  the  valley  to  Rainy  Hollow,  but 
beyond  that  point  the  flora  of  the  drier  interior  plateau  takes  its  place. 

Daltonpost.  "We  continued  on  to  Dalton  post,  on  the  Tatshenshini  River, 
where  we  arrived  on  June  24th.  The  Indians  of  the  surrounding 
country  were  collected  in  the  adjacent  village  of  Wesketdhin  to  await 
the  arrival  of  the  salmon  up  the  stream. 
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"  Oa  the  way,  I  had  made  as  careful  an  examination  as  possible  of  Rocks, 
the  general  geology  of  the  region,  but  since  the  sides  of  the  wide  valley 
were  covered  with  glacial  detritus  up  to  height  of  from  two  to  three 
thousand  feet,  it  often  required  the  expenditure  of  a  great  amount  of 
time  to  see  the  underlying  rock  at  all.  As  a  general  rule,  however,  the 
valley  was  found  to  run  between  a  range  of  granite  mountains  to  the 
north-east,  and  a  range  of  mountains  of  schist,  quartzite,  etc.,  to  the 
south-west. 

''The  main  branch  of  the  valley,  which  we  had  been  following,  Continuation 
continues  on  towards  the  north-west  from  Dal  ton  post,  but  we  ^^^i,  ° 
turned  northward  up  the  valley  of  Unahini  River,  and  followed  the 
banks  of  this  stream,  or  climbed  along  the  slopes  of  the  mountains,  to 
Klukshu  I^ke.  Here  a  trail  turns  westward  towards  Shorty,  Roberts 
and  Alder  creeks,  but  the  Dal  ton  trail,  which  we  were  following, 
continued  northward,  up  the  east  side  of  the  lake,  and  then  across  the 
wide  Shakwak  valley,  through  which  Messrs.  Glave  and  Dal  ton  first 
reached  this  country  in  1890.  Lake  Dezadashlies  in  the  angle  where 
the  two  valleys  cross,  and  from  it  flows  one  of  the  longest  branches  of 
the  Alsek,  at  first  northward,  then  westward  and  afterwards  south- 
ward to  the  Pacific.  After  leaving  Lake  Dezadash  it  flows  through 
a  deep  and  comparatively  narrow  valley,  between  Mount  Kelvin,  a 
magnificent  granite  mass  that  rises  to  a  height  of  5000  feet  above  the 
river  on  the  east,  and  Mount  Bratnober,  about  a  thousand  feet  lower, 
on  the  west ;  this  latter  mountain  appearing  to  be  composed  chiefly  of 
dark  mica-schists.  Near  Hutshi,  the  sources  of  the  Nordenskiold 
River,  one  of  the  tributaries  of  the  Yukon,  were  reached.  Up  to  thb 
time  no  attempt  at  a  survey  had  been  made,  but  at  Mr.  McArthur's 
request  I  had  taken  a  few  observations  for  latitude. 

"  At  Hutshi  I  began  a  compass  and  paced  survey  of  the  trail  down 
the  Nordenskiold  River,  and  continued  this  survey  down  to  the  Lewes 
River,  where  we  arrived  on  July  12th. 

"  Although  the  greatest  possible  care  had  been  taken  of  the  horses  visit  made  to 
they  were  now  very  much  run  down.  I  therefore  left  them  here  in  l^*w»on. 
charge  of  the  men  and  in  good  pasture,  and  descended  the  river  to 
Dawson,  where  I  arrived  on  the  16th  of  July.  Mr.  McConnell, 
of  this  Department,  had  arrived  there  the  day  before,  and  together  we 
examined  Bonanza,  Eldorado  and  part  of  Dominion  creeks.  Our  report 
on  this  work  is  given  on  another  page. 

"  On  the  7th  of  August,  I  again  reached  my  camp  at  the  mouth  of  the  Rejoin  the 
Nordenskidld  River,  but  unfortunately  some  inflammatory  disease  had  P*^/* 
broken  out  among  all  the  horses  there,  Mr.  Dalton's  as  well  as  mine. 
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and  instead  of  being  in  good  condition  for  the  work  of  the  rest  of  the 
season  they  were  lean  and  weak. 

"At  Dawson  Mr.  S.  N.  C.  Treadgold,  who  wae  visiting  the 
country  in  the  capacity  of  a  special  correspondent  of  the  Mining 
J<mrnaly  offered  to  accompany  me  for  the  rest  of  the  season,  and  being 
rather  short  of  men  I  was  glad  to  avail  myself  of  his  services. 

"Acting  on  a  suggestion  made  by  Mr.  McArthur,  we  returned 
up  the  Nordenskiold  River  for  a  short  distance,  and  then  turned  west- 
ward up  the  west  branch  of  that  stream,  for  which  I  would  suggest  the 
name  Wright  River,  after  Professor  R.  Ramsay  Wright  of  Toronto  Uni- 
versity. We  ascended  the  valley  of  this  stream  for  most  of  its 
length,  and  then  turned  south-westward,  through  a  ridge  of  rounded 
granite  mountains,  to  a  valley  in  which  is  a  stream  flowing  towards  the 
west.  This  valley  was  descended  to  the  point  where  it  is  crossed  by  a 
trail  from  Hutshi  to  Fort  Selkirk,  and  here  the  stream  was  recognized 
as  that  which  had  been  called  the  Taht^  by  Mr.  McArthur.  We  then 
travelled  south  to  the  Indian  village  of  Aishihik,  hoping  to  meet  some 
Indians  who  would  indicate  to  us  the  most  feasible  route  into  the 
country  further  west,  but  the  place  was  found  to  be  entirely  deserted, 
BO  that  we  were  thrown  back  on  our  own  resources. 

"  Finding  a  foot-trail  leading  to  the  west,  we  decided  to  follow  it.  It 
led  us  into  a  mountainous  country  underlain  by  mica-schist,  limestone, 
etc.  The  second  day  we  came  to  a  creek  flowing  westward,  but  after 
following  it,  it  turned  to  the  north,  and  three  days  afterwards  brought 
us  to  a  wide  valley  which  was  evidently  that  of  the  Taht^  River,  and 
not  far  from  the  place  wliere  we  had  left  that  river  a  week  before. 

"  We  descended  this  magnificent  wide  valley,  which  has  finely 
terraced  sides,  for  five  days,  until  we  found  it  opening  out  into  the 
valley  of  White  River.  We  thus  found  that  the  stream  which  we  had 
been  following  was  the  Nisling  River,  which  had  been  crossed  by  Dr. 
Hayes  in  1889,  on  his  overland  journey  from  Fort  Selkirk  to  the 
Copper  River. 

"  It  was  now  the  29th  of  August,  and  a  hard  frost  on  the  night  of 
the  27th  had  begun  to  strip  the  leaves  from  the  poplars,  warning  us 
that  the  summer  was  over,  and  that  the  Chilkat  Mountains,  near  the 
coast,  would  soon  be  covered  with  snow.  We  therefore  turned  back  up 
the  Nisling  River,  followed  it  up  to  the  crossing  of  the  Selkirk  trail, 
and  then  followed  that  trail  southward  to  Aishihik.  From  Aishihik 
we  followed  the  high  ridge  west  of  Aishihik  Lake,  crossed  the  Aishihik 
River,  and  reached  the  west  side  of  Hutshi  Lake,  just  as  Mr.  Hanley 
camped  on  its  eastern  side  with  a  large  band  of  horses. 
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"  The  next  morning,  Sept.  12,  we  came  up  with  Mr.  Hanley,  and  as  Animals 
most  of  the  horses  that  we  had  left  were  about  used  up,  we  hired  «*^»^te<l» 
three  fresh  ones  to  help  us  out  to  Pyramid  Harbour.  On  September 
17  th,  we  reached  Dal  ton  post,  and  on  the  2 1st  the  post  of  the  North- 
west Mounted  Police  at  Pleasant  Camp.  Besides  the  horses  that  we 
had  hired  from  Mr.  Hanlej,  there  were  six  of  our  own  remaining.  We 
had  spared  them  all  summer  as  much  as  possible,  by  carr3dng  just  what 
was  absolutely  necessary  for  the  work  in  hand,  and  by  walking  almost 
all  the  time  ourselves,  but  the  change  in  their  conditions  of  life  from 
southern  British  Columbia  to  the  Yukon  district,  had  proved  too 
much  for  them,  and  they  had  dropped  off  one  by  one.  Three  of  the 
six  could  go  no  farther,  and  Inspector  Jarvis  kindly  loaned  us  three 
others  in  their  place  to  take  us  down  to  the  coast.  Pyramid  Harbour 
was  reached  on  September  25th,  Skagway  on  the  26th,  and  Ottawa  on 
the  13  th  of  October. 

'*  During  the  season,  from  the  time  of  leaving  Pyramid  Harbour  New  surveyi 
until  my  return  to  the  same  place,  I  travelled  about  1300  miles.  A  ^' 
geological  examination  of  the  country  was  made  throughout  most  of 
this  distance,  and  new  surveys  were  made  aggregating  300  miles  in 
length.  A  large  number  of  photographs  were  also  taken,  showing 
the  general  character  of  the  country  traversed,  the  appearance  of  the 
rocks  underlying  the  country,  the  gravel  terraces,  the  hill  and  valley 
gold-claims,  the  mode  of  sinking  shafts,  of  making  open  cuttings,  of 
rocking  and  sluicing  gold,  etc. 

"Fifty-one  species  of  plants  were  collected,  and  these  have  since  Plants 
been  determined  by  Mr.  J.  M.  Macoun.  Of  these  (1)  Parrya  nutcro-  ^  ^  * 
carpa^  (2)  Pldox  Richardsoni%  and  (3)  Gentiana  Jrigida  had  not 
before  been  found  in  the  Yukon  district,  and  the  last-named  not 
before  in  any  part  of  Canada.  The  localities  at  which  they  were 
found  were,  respectively  :  (1)  summit  of  Father  Mountain,  about  6000 
feet^  (2)  Selkirk  Trail,  and  (3)  tributary  of  Nisling  River,  above  the 
tree-line. 


The  Daiton  Trail  and  its  Vicinity. 

"  The  country  in  the  vicinity  of  the  Daiton  trail,  may  be  divided  into  Topography  of 
two  parts,  with  topographical  characters  sufficiently  distinct  and  per-  ^*^^^  *'*^- 
sistent    to    be   almost  everywhere  recognizable,  viz. : — The  Chilkat 
Ranges,  a  name  here  proposed  for  the  high  range  of  mountains  extend- 
ing north-westward   and   westward  from  the  Lynn  Canal  and   the 
table- land  of  the  interior. 
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"  The  Chilkat  Mountains  form  a  rough  irregular  range,  extending 
inland  for  about  a  hundred  miles  from  the  main  coast-line  of  the  Pacific 
Ocean,  which  coast-line  stretches  south-eastward  from  Yakutat  Bay  to 
Cross  Sound,  and  thence  onward  along  the  outer  side  of  the  Alaskan 
Archipelago. 

"  In  the  district  at  present  under  consideration,  which  lies  north-west 
of  the  head  of  Ljnn  Canal,  these  mountains  form  an  elevated  region 
whose  outer  side  descends  more  or  less  steeply  towards  the  ocean, 
while  many  jagged,  rocky  peaks  rise  to  heights  of  6000  to  8000  feet 
above  the  sea. 

"  The  mountains  are  intersected  by  deep  valleys,  of  which  the  higher 
parts,  lying  at  some  distance  back  from  the  coast,  are  for  the  most 
part  filled  with  vast  fields  of  snow  and  ice,  from  which  glaciera 
radiate  in  all  directions,  some  descending  steeply  towards  the  coast^ 
while  others  move  landwards  and  give  rise  to  some  of  the  largest 
streams  draining  the  country,  notably  to  White  River,  and  to  many  of 
the  tributaries  of  Alsek  River.  The  ice  has,  however,  withdrawn  or 
melted  away  from  some  of  the  valleys,  and  has  left  their  sides  with 
beautiful  smooth  well-rounded  slopes.  Of  these  ice-free  valleys,  none 
is  more  conspicuous  or  persistent  than  that  which,  in  its  outer  coastal 
portion,  is  drained  by  the  Chilkat  and  Elehini  rivers;  while  farther 
inland  its  waters  are  collected  into  the  Tatshenshini,  or  most  easterly 
branch  of  the  Alsek  River. 

**  In  this  valley,  the  Chilkat  Indians  of  the  village  of  Klukwan,  and 
of  the  other  villages  on  the  banks  of  the  Chilkat  River,  have  for  ages  had 
a  foot-path  by  which  they  travelled  between  the  coast  and  the  interior, 
in  order  to  trade  with  the  more  remote  tribes  living  on  the  upper  waters- 
of  the  Alsek  River.  This  path  has  been  cut  out  and  improved  by  Mr. 
J.  Dalton,  until  there  is  now  an  excellent  trail  for  pack-horses  from 
the  coast  into  the  interior,  appropriately  known  as  the  Dalton  trail. 

"  This  trail  follows  the  above-mentioned  valley  from  Pyramid  Harbour 
to  Klukshu  Lake,  a  distance  of  about  120  miles,  runniup;  in  a  general 
north-westerly  direction  diagonally  through  the  Chilkat  Mountains. 
In  this  valley  the  height-of-land,  which  is  at  a  distance  of  seventy  miles 
from  Pyramid  Harbour,  has  an  approximate  elevation  of  2650  feet 
above  the  sea,  being  more  than  200  feet  lower  thAn  the  summit  of  the 
White  Pass,  and  850  feet  lower  than  the  summit  of  the  Chilkoot  Pass, 
while  at  the  same  time,  being  more  distant  from  the  coast,  the  approach 
to  it  is  much  more  gradual. 

"  The  height-of-land,  or  water-parting,  is  hardly  recognizable  as  such, 
being  only  a  wide,  flat,  swampy  portion  of  the  bottom  of  the  valley. 
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Beyond  it,  the  valley  declines  gradually  north-westward,  with  a  slope  of 
about  twenty-five  feet  to  a  mile,  without  any  abrupt  break  or  dip  of  any 
kind.  Its  bottom  varies  from  half  a  mile  to  a  mile  or  more  in  width 
and  its  sides  rise  in  gentle  grassy  slopes  and  terraces  for  a  couple  of 
thousand  feet,  above  which  tower  mural  precipices,  and  broken  rocky 
clifiGs. 

"  For  about  fifty  miles  from  Pyramid  Harbour,  the  valley  is  every- 
where, except  on  the  flooded  land  besides  the  streams,  wooded  with  a 
dense  coniferous  forest ;  but  on  the  upland  country,  for  the  next  fifty 
miles,  very  little  timber  is  anywhere  to  be  seen,  the  lower  lands  and 
the  mountain  sides  being  alike  covered  with  short  grass,  or  a  dense 
growth  of  dwarf  birch  and  willow. 

**  The  interior  table-land  is  also  a  decidedly  mountainous  country,  Interior 
but  the  slopes  are  more  gradual.  Most  of  the  peaks  are  gently  rounded  ^'^^^y- 
and  there  are  no  glaciers  or  permanent  snow-fields,  so  that  while  a 
great  number  cf  peaks  may  be  in  view  at  one  time,  and  though  these 
peaks  may  in  some  cases  rise  as  high  as  from  three  to  four  thousand 
feet  above  the  bottoms  of  the  adjoining  and  intervening  valleys,  the 
whole  landscape  has  the  appearance  of  a  hilly  or  lumpy  upland,  the 
higher  portions  covered  with  grass  or  scrub,  while  groves  of  dark, 
green  spruce  may  partly  cover  the  bottom-lands.  In  many  places,  level 
terraces  follow  along  the  sides  of  the  mountains,  forming  wide  and  easy 
steps,  which  are  usually  thinly  wooded  with  poplar,  or  covered  by 
a  rich  grassy  turf.  These  dry,  thinly  wooded  terraces,  and  in  fact  much 
of  this  inland  region,  reminds  one  strongly  of  parts  of  the  attractive 
country  near  the  banks  of  the  Saskatchewan  River,  east  of  the  Rocky 
Mountains. 

"  Tbe  wide  valley  mentioned  above,  continues  northward  through  this  Continuation 
interior  table-land.  North  of  Dalton  post,  it  is  drained  by  the  Unahini  ^^  ^^^^  valley. 
River,  beyond  which  lies  Lake  Dezadash,  and   that   branch  of  the 
Alsek  River  which  flows  from  it.     From  the  north  bend  of  the  Alsek, 
one  branch  of  it  continues  across  to  the  Mendenhall,  and  thence  down 
the  Nordenskiold  to  the  Lewes,  but  another  branch  would  appear  to 
turn   northward  down  the  Alsek,  then   northward  up  the  Aishihik 
River  to  Aishihik  Lake,  over  Aishihik  Lake,  and  along  the  wide  flat 
valley  north  of  it  to  Nisling  River,  down  NislingRiver  to  White  River, 
and  down  White  River  to  the  Yukon  River ;  having  a  remarkably 
direct  course  throughout  the  whole  distance.     This  valley,  whether 
entered  at  Pyramid  Harbour,  or  at  some  point  which  may  be  easily  A  direct  routes 
reached  by  the  White  Pass,  is  undoubtedly  the  shortest  and  easiest 
known  route  from  the  coast  to  the  heart  of  the  gold  district  of  the 
Klondike. 
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**  Many  natural  fruits  common  east  of  the  mountains,  here  grow  and 
ripen  in  great  profusion,  and  it  seems  not  at  all  impossible  that  most, 
if  not  all,  the  grains,  fruits  and  vegetables  that  will  ripen  in  the  Edmon- 
ton country  will  also  ripen  along  this  portion  of  the  Dalton  trail. 

"  Wild  animals,  as  a  rule,  are  rather  scarce,  but  one  small  mammal 
proved  to  be  of  more  than  ordinary  interest.  This  was  a  ground- 
squirrel,  (SpermophUus  empitra),  which  was  very  common  on  the 
terraces ,  everywhere  from  Rainy  Hollow  north  to  Rink  or  Five  Finger 
Rapids,  its  burrows  being  conspicuous  on  all  the  dry  places.  In  these 
burrows  the  animals  live  and  continue  active  both  in  summer  and 
winter,  eCnd  in  order  that  they  may  be  warm  and  comfortable,  the  bur- 
rows invariably  descend  below  the  limit  of  frost.  Consequently, 
wherever  they  are  found,  the  frost  cannot  be  more  than  a  few  feet 
deep,  or  such  a  depth  as  the  ground  would  freeze  in  winter  and  thaw 
again  in  summer.  Now  where  the  ground  is  permanently  frozen  the 
frost  extends  to  great  depths,  and  therefore,  wherever  these  ground- 
squirrels  can  burrow  and  live  the  ground  is  not  permanently  frozen. 
On  all  the  dry  benches  and  uplands,  as  far  north  as  Rink  at  all 
events,  there  is  no  permanently  frozen  ground,  although  many  of  the 
boggy  places,  whether  in  the  bottoms  or  on  the  sides  of  the  valleys,  are 
certainly  underlain  by  frozen  ground  throughout  the  year.  The  fact 
that  these  benches  are  not  permanently  frozen,  removes  one  of  the 
strongest  objections  that  has  been  raised  to  successful  hydraulic  mining 
in  the  Yukon  District. 

"  The  rocks  observed  in  the  south-western  portion  of  the  Yukon 
district,  range  in  age  from  the  Archaean  up  through  the  Palseozoic, 
Mesozoic  and  Tertiary  to  Pleistocene  sands  and  gravels,  and  in 
character  they  include  granite,  diorite,  porphyry,  porphyrite,  diabase, 
trachite,  rhyolite,  basalt,  lava,  volcanic  ash,  mica- schist,  sericite-schist, 
argillite,  marble,  quartzite,  conglomerate,  sandstone,  etc.,  the  last 
seven  being  more  or  less  altered  aqueous  sediments  which  had  been 
deposited  one  above  another  in  the  seas  of  the  different  geological 
epochs. 

"  A  massive  gray  and  reddish-gray  granite  forms  the  main  structural 
axis  of  this  country,  extending  as  it  does  north-westward  from  the 
head  of  Lynn  Canal,  past  Lake  Dezadeash,  and  away  to  the  westward 
of  Aishihik  Lake.  This  is  doubtless  a  continuation  northward  of  the 
granite  of  the  Coast  Range  of  British  Columbia,  and  like  it  is  very 
barren  of  minerals  of  economic  value. 

*^  Resting  on  or  against  the  granite,  and  often  very  much  disturbed 
and  altered  by  it,  is  a  dark  argillite,  interstratified  with  heavy  beds  of 
white  crystalline    limestone.     In    many    places  the  argillite  passes 


Digitized  by 


Googh 


]  SUMMARY   REPORT.  45   A 

below  into  a  highly  crystalline  mica-schist.  These  schists  and  argillites 
are  usually  cut  by  veins  and  stringers  of  quartz.  Wherever  they 
underlie  the  country,  gold  can  usually  be  washed  out  of  the  sand  in 
the  bottoms  of  the  valleys.  Thus  they  appear  to  be  everywhere,  to 
some  slight  extent  at  least,  impregnated  with  gold.  They  are  very 
widely  distributed,  extending  from  the  west  side  of  Lynn  Canal  up 
the  west  side  of  the  Chilkat  and  Klehini  rivers,  along  the  north-west 
side  of  Tatshenshini  River,  through  the  Dal  ton  Range,  and  northward, 
past  Aishihik  Lake  to  the  Nisling  or  Taht^  River,  beyond  which 
they  are  probably  continuous  with  the  schists  that  outcrop  along  the 
banks  of  the  Yukon,  from  the  mouth  of  Selwyn  River  to  Dawson. 

"  One  of  the  most  conspicuous  and  wide-spread  rocks  in  the  district^  Porphyritah 
is  a  dark-green  porphyrite,  which  has  broken  through  and  altered  the 
argillites  and  limestones  above  mentioned.  It  composes  the  mass  of 
many  of  the  highest  and  most  conspicuous  mountains  in  this  portion  of 
the  interior,  among  which  are  mounts  Maloney  and  Fairview,  while  the 
Sifton  Mountains  are  said  to  consist  largely  of  the  same  material. 

''North-eastward,  as  far  down  the  Lewes  River  as  Rink  Rapids,  GladatioiL 
the  country  has  been  more  or  less  severely  glaciated,  by  an  ice-sheet 
that  extended  inwards  from  the  high  ranges  bordering  its  coast.  This 
ice-sheet  pared  down  many  of  the  inequalities  of  the  surface,  and 
deposited  a  thick  coating  of  unstratified  boulder-studded  clay  or  till 
in  the  bottoms  of  the  valleys.  Where  the  till  has  been  chiefly  derived 
from  the  argillites  or  mica-schists,  as  in  parts  of  the  valley  of  the 
Kaskawulsh  River,  it  appears  to  contain  a  small  amount  of  fine  gold, 
some  of  which  may  eventually  be  recovered  by  inexpensive  hydraulic 
processes. 

*'  Terraces  of  stratified  clay,  sand  or  gravel  are  common  on  the  sides  Terraoei. 
of  some  of  the  valleys,  where  they  have  been  formed  in  lakes  that 
existed  at  the  foot  of  the  great  ice-sheet,  or  by  streams  that  flowed 
from  it     Some  of  these  contain  gold,  where  the  deposits  composing 
them  have  been  derived  from  argillites  or  mica-schists. 

"  Specimens  of  coarse  gold,  were  shown  to  the  writer  as  having  been  Gold, 
taken  from  Alder  Creek  and  other  streams  in  its  vicinity.  The  country- 
rock  is  reported  to  be  an  argillite  or  mica-schist,  and  the  gold  has 
doubtless  been  derived  from  it.  Whether  it  occurs  in  large  quantities 
or  not  is  as  yet  uncertain,  but  the  question  is  deserving  of  further 
investigation. 

''For  some  years  past,  it  has  been  reported  that  native  copper  was  to  Native  copper 
be  found  on  some  of  the  upper  tributaries  of  White  River.     An  effort 
was  made  to  visit  the  locality,  but  the  coddition  of  our  horses,  rendered 
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our  progress  through  the  country  very  slow  and  thwarted  this  object^ 
though  we  reached  the  valley  of  White  River  at  the  mouth  of  Nisling 
River.  Here  some  Indians  whom  we  met,  and  who  had  some  small 
masses  of  native  copper  in  their  possession,  reported  that  the  copper 
country  was  still  six  days'  journey  distant,  and  that  the  copper  was 
invariably  picked  up  in  the  gravel  on  the  stony  flats  beside  the  stream. 
This  report  of  its  mode  of  occurrence  agrees  closely  with  other  accounts 
which  were  received.  Its  occurrence  in  situ  is  not  yet  known,  but  quite 
probably  it  is  associated  with  a  basic  igneous  rock  such  as  the  porphy- 
rite  mentioned  above. 
Cbpper  oree.  "  Early  in  the  year,  fragments  of  copper-pyrites  were  observed  among 
the  gravel- wash  from  a  glacier,  a  short  distance  south  of  Glacier  Camp. 
On  my  return  in  the  autumn  to  the  camp  of  the  Mounted  Police  at 
Pleasant  Camp,  I  was  shown  some  fine  specimens  of  bornite  and 
chalcopyrite,  with  galena,  which  were  said  to  have  been  found  near 
Rainy  Hollow.  These  discoveries  would  appear  to  indicate  the  exis- 
tence of  deposits  of  native  copper  or  copper  ore  which  may,  in  the 
near  future,  be  of  great  economic  importance." 

Work  by  Mr.  After  his  return  from  the  field  in  1897,  Mr.  R.  G.  McConnell  was 
BL^.  McCJon-  employed  during  the  greater  part  of  the  winter  and  spring  in  working 
up  the  notes  and  collections  made  by  him  and  his  assistants  in  West 
Kootenay.  When  it  was  determined  to  undertake  explorations  in  the 
Yukon  District,  part  of  which  he  had  previously  traversed  in  1887,  he 
w£is  assigned  to  this  work.  His  instructions  were  to  make  a  geological 
reconnaissance  by  the  chief  eastern  tributaries  of  the  Lewes  River  and 
of  the  country  adjacent  to  these,  as  well  as  a  preliminary  examination 
of  the  geological  features  of  the  route  between  Teslin  Lake  and  the 
Stikine.  He  was  also  to  devote  a  portion  of  the  season  to  a  general 
inspection  of  the  geological  conditions  on  the  richly  auriferous  creeks 
of  the  Klondike  region.  All  the  main  objects  thus  outlined  were 
successfully  covered  during  the  rather  short  available  season.  The 
results  are  given  as  follows  by  Mr.  McConnell : — 

"I  left  Ottawa  on  May  13th  for  the  Yukon  district,  accompanied 
by  two  Indians  from  Lake  Temiscaming,  who  acted  as  boat-men  and 
proved  to  be  both  capable  and  trustworthy.  We  reached  Vancouver 
on  May  19th  and  Dyea  on  May  27th.  Our  outfit,  consisting  of  four 
p^.  .,  months'  supplies  for  three  men,  a  Peterborough  canoe  and  a  canvas 
GhilkootPass.  boat,  was  taken  across  the  Chilkoot  Pass  from  Dyea  and  landed  at 
the  head  of  Lake  Bennett  by  the  Chilkoot  N.  k  T.  Co.  in  three 
days.  The  ice  on  the  lake  broke  up  in  the  first  week  in  June, 
and  we  were  able  to  proceed  immediately  down  the  river.  We  left 
the  head  of  Lake   Bennett  carrying  our  outfit  in  the  canoe  and 
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canvas  boat,  and  reached  the  mouth  of  the  Big  Salmon  without 
accident  on  June  12th.  From  this  point  a  traverse  and  geological 
examination  was  made  up  the  Big  Salmon  to  the  head  of  Quiet  Lake. 

"The  Big  Salmon  has  an  approximate  length  of  142  miles,  to  the  Big  Salmon 
chain  of  lakes  at  its  head,  or,  including  the  latter,  a  length  of  about 
170  miles.  Its  width  varies  from  thirty  to  a  hundred  yards.  In  a 
few  reaches,  it  is  a  smooth,  placid  stream  with  an  easy  current,  but  for 
most  of  its  length  it  is  shallow  and  rapid,  interrupted  by  numerous 
sand-bars  and  gravel-bars,  over  some  of  which  the  river  has  a  fall  of 
several  feet.  Rapids  occur  at  the  mouth  of  the  North  Fork  and  at 
another  point  about  seventy  miles  further  up,  but  can  be  easily  run  by 
small  boats,  except  at  low  water.  The  Big  Salmon  cannot  be  con- 
sidered a  navigable  stream  for  steamers,  even  at  high  water,  and  at 
low  water  small  boats,  when  loaded,  find  difficulty  in  navigating  it. 

"  For  forty  five  miles  above  its  mouth,  the  Big  Salmon  occupies  a  wide  Character  of 
wooded  valley  bordered  by  rounded  hills.  Above  that  point  it  turns 
to  the  east  and  enters  a  wide  range  of  mountains,  through  which  its 
valley  runs  from  its  source  in  Quiet  Lake.  The  direction  of  the  river 
for  the  first  thirty  or  forty  miles  above  the  South  Fork,  is  generally 
transverse  to  that  of  the  mountain  ranges,  but  is  parallel  to  them  further 
up.  The  valley  becomes  much  narrower  after  the  mountains  are  entered, 
being  in  some  places  reduced  to  a  width  of  less  than  a  third  of  a  mile, 
and  is  bordered  by  steep-sided  mountains  and  mountain  ranges  from 
3000  to  4000  feet  in  height  above  it,  on  some  of  which  patches  of 
snow  exist  in  sheltered  nooks  throughout  the  year.  It  is  terraced  up 
to  heights  of  from  two  to  four  hundred  feet  along  its  entire  course. 

**  The  main  tributaries  of  the  Salmon  are  the  North  Fork,  entering  Tributariet. 
about  twenty-five  miles  above  its  mouth,  the  South  Fork,  which  comes 
about  twenty  miles  further  up,  and  a  stream  which  joins  it  from  the 
east  a  short  distance  below  the  lake.  Besides  these  a  number  of  large 
streams,  heading  in  the  adjoining  mountain  ranges,  join  it  at  various 
points  along  its  course. 

"  The  Salmon  River  heads  in  a  chain  of  lakes  about  twenty-eight  miles  Lakes  at  head, 
in  length,  connected  by  short  streams  with  little  current  The  highest 
lake  is  the  largest  and  is  known  as  Quiet  Lake.  It  is  about  nineteen 
miles  in  length  with  a  maximum  width  of  two  and  a  half  miles.  The 
depth  was  not  measured,  but  the  lower,  or  Island  Lake,  gave  a  maximum 
sounding  of  138  feet.  Quiet  Lake  is  bordered  on  the  west  by  high 
mountains,  and  on  the  east  by  a  rolling  plain  that  extends  to  the 
Nisutlin  River,  four  to  five  miles  distant,  and  is  broken  by  a  number 
of 'rocky  hills,  the  highest  of  which  rises  1900  feet  above  it.     The 
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valleys  of  the  Salmon  and  the  Nisutlin  are  united  at  the  upper 
end  of  Quiet  Lake  and  also  at  Island  Lake.  The  longer  diameter  of 
the  latter  is  transverse  to  the  general  direction  of  the  rivers,  and 
follows  an  old  valley  connecting  the  two  streams,  now  filled  up  with 
glacial  deposits. 

"  The  valley  of  the  Salmon  is  generally  fairly  well  forested  along  the 
bottoms  and  up  the  mountain  slopes  to  heights  of  from  1500  to  2000 
feet  above  the  river.  The  principal  forest  trees  are  the  white  and 
black  spruce,  the  former  often  attaining  a  diameter  of  a  foot  or  more, 
the  black  pine,  a  variety  of  fir,  birch,  aspen  and  balsam  poplar. 

"  The  Salmon  River  valley,  except  for  the  first  forty  miles,  affords 
a  very  good  geological  section.  Below  the  North  Fork,  the  valley  is 
wide  and  exposures  are  infrequent.  The  rocks  seen  consist  of  greenish 
tufaceous  sandstones,  passing  into  agglomerates  and  slates,  cut  by 
diabases,  and  a  whitish  porphyritic  rock  of  geologically  recent  appear- 
ance. At  the  North  Fork,  a  range  of  hills  four  miles  east  of  the  Sal- 
mon, consists  of  reddish  medium  grained  granites,  and  the  same  rock 
is  reported  to  occur  eastward  along  this  stream  for  a  number  of  miles. 
Between  the  North  and  South  forks,  no  outcrops  were  noticed.  Above 
the  South  Fork,  the  valley  enters  the  mountains,  becomes  narrower, 
and  exposures  are  frequent.  The  rocks  above  the  South  Fork  consist 
of  micaceous  schists,  quartzites,  greenish  schists  and  limestones,  cut  by 
granitic  dykes.  The  dips  are  vertical  or  to  the  west.  The  green  schists 
and  associated  rocks  are  succeeded,  in  going  up  the  river,  by  a  wide 
band  of  dark  slates  and  schists  interbanded  with  green  schists,  and 
further  on  by  whitish  granular  limestones.  The  limestones  are  cut  by 
a  wide  band  of  grayish  granite.  They  dip  to  the  east,  except  near  the 
granite,  where  they  are  vertical,  and  are  underlain  by  a  great  thickness 
of  quartzite  and  micaceous  schists  alternating  with  bands  of 
crystalline  limestone.  These  rocks  resemble  the  Shuswap  series  of  the 
Selkirk  Range.  They  are  bent  up  into  a  great  anticline,  and  are  ex- 
posed, with  little  variety  in  composition,  for  many  miles  along  the 
valley.  The  axis  of  the  anticline  crosses  the  Salmon  near  a  great  bend 
which  the  latter  makes  to  the  north.  Above  that  point  the  dips  are 
to  the  east.  The  Shuswap  schists  are  overlain  about  forty  miles  below 
the  lakes,  by  a  limestone  band  similar  to  that  which  occurs  in  the 
western  limb  of  the  anticline.  The  limestone  is  exposed  along  the  river 
for  some  miles  and  forms  conspicuous  mountain  ranges  on  both  sides 
of  the  valley.  It  is  succeeded,  in  ascending  the  river,  by  dark  slates 
and  schists  holding  bands  of  greenish  tufaceous  beds  and  some  lime- 
stones. The  tuffs  in  places  have  been  altered  into  serpentines.  The 
slates  and  associated  green  schists  are  exposed  along  the  Salmon  to  the 
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lakes  and  along  the  lakes  to  a  point  about  half  way  up  Quiet  Lake,  Another 
where  they  are  cut  oflF  by  a  great  granite  area  which  can  be  traced  south-  ^^'^"^ 
ward  along  the  Nisutlin  River  to  Teslin  Lake. 

"  The  rocks  of  the  Salmon  River  anticline  consist,  in  a  general  way.  Sequence  ol 
of  three  great  divisions.     A  basal  series  of  quartzitic  and   micaceous  **  ^ 
schists  and  crystalline  limestones,  an  intermediate  granular  limestone, 
and  an  upper  division  consisting  of  dark  slates,  green  schists,    tuffs, 
limestones  and  serpentines.  No  fossils  were  found  and  it  is  impossible 
to  fix  the  age  of  these  formations  with  any  certainty. 

'<  A  number  of  prospectors  ascended  the  Salmon  during  the  summer,  Prospecting 
but  most  of  them  were  inexperienced,  and  little  effective  work  was  °'  ^ 
done.  Several  shafts  were  commenced,  but  the  influx  of  water  prevented 
deep  sinking,  and  none  of  them  reached  bed-rock.  Fine  gold  is 
found  all  along  the  Salmon,  and  a  number  of  the  bars  below  the  North 
Fork  have  been  worked  sucessfully  during  low  water  in  former  years. 
Coarse  gold  was  stated  to  have  been  found  in  a  couple  of  places  in  the 
lower  part  of  the  river,  but  I  was  unable  to  verify  the  reports.  Fine 
colours  were  obtained  in  the  wash  of  many  of  the  streams  emtying  into 
the  Salmon,  and  on  a  bar  at  the  mouth  of  the  stream  which  joins  the 
latter  three  to  four  miles  below  the  lakes,  a  very  good  prospect  was 
obtained.  Small  quartz  veins  cut  the  schists  in  a  number  of  places, 
and  at  one  point  west  of  Island  Lake,  several  large  veins  cutting  a 
dolomite  band  were  noticed.  Specimens  of  this  quartz  were  collected  Quartz  veins, 
but  have  not  yet  been  assayed.  An  angular  fragment  of  drift  quartz, 
holding  gold,  was  founcjf  at  the  mouth  of  a  stream  about  twenty  miles 
below  the  lake.  The  country  in  the  neighbourhood  of  the  upper  part 
of  the  Salmon,  based  as  it  is  on  old  schists  cut  by  great  eruptive 
masses,  offers  a  very  favourable  field  for  prospecting,  both  for  quartz 
and  placer  gold.  It  was  run  over  by  a  number  of  people  during  the 
past  summer,  most  of  whom,  however,  had  little  knowledge  of  any 
branch  of  mining,  and  very  little  genuine  prospecting  was  carried  out. 

"  After  finishing  the  examination  of  the  Salmon,  I  went  down  the  Descend  river 
Yukon  to  Dawson,  and  spent  two  weeks  in  a  hasty   examination  of  a        ^^^^^ 
part  of  the  Klondike  region,  some  notes  on  which  is  given  in  another 
part  of  this  report.     From  Dawson  I  came  up  the  Yukon  in  a  steamer 
to  the  mouth  of  the  Salmon,  and  spent  the  remainder  of  the  season  on 
Teslin  River,  Teslin  Lake,  the  Nisutlin  River  and  the  Teslin  trail. 

"  The  Teslin  or  Hootalinqua  River  is  one  of  the  main  feeders  of  the  Teslin  or 
Yukon.    It  is  a  large  stream,  averaging  about  125  yards  in  width  when  rj^p.  *^**"* 
confined,  but  widening  out  around  islands,  and  with  a  length,  according 
to  Mr.  St.  Cyr's  survey  of  1 897,  of  about  100  miles.  The  current  is  pretty 
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swift  for  the  first  seventy  miles,  running  from  three  to  five  miles  per 
hour,  with  occasional  accelerations  where  bars  cross  the  stream.  Thirty 
miles  below  the  lake,  the  grade  lessens  and  the  current  drops  to  less  than 
two  miles  an  hour.  No  rapids  occur  on  the  Teslin,  but  bars  are  frequent 
and  on  some  of  these  the  wiiter  in  the  autumn  is  so  shallow  as  to  inter- 
fere with  navigation.  The  ate&mer  Anglian  which  was  built  on  Teslin 
Lake,  descended  without  much  difficulty  in  the  early  summer,  but  was 
unable  to  ascend  again  towards  the  end  of  August,  on  account  of  the 
Navigation  of  shallowness  of  the  water  on  the  bars.  The  Teslin  differs  altogether  in 
character  from  the  Lewes.  The  latter  is  fed  largely  from  the  glaciers  of 
the  Coast  Ranges  and  remains  fairly  high  until  the  cold  weather  sets  in. 
The  Teslin,  on  the  other  hand,  has  no  such  reserves  to  draw  upon.  It 
nses  in  May  with  the  melting  of  the  snows,  is  in  full  flood  about  the  first 
week  in  June,  and  then  falls  steadily,  as  the  lakes  are  gradually 
emptied,  throughout  the  season.  The  summer  of  1898  was  an  excep- 
tionally dry  one,  and  it  is  claimed  that  the  Teslin  was  lower  than  usual 
on  this  account,  and  that  in  ordinary  seasons  its  navigation  is  practi- 
cable until  late  in  the  autumn.  This  is  quite  possible,  but  as  no  good 
records  for  preceding  years  exist  it  is  still  an  open  question. 

Teslin  valley.  "  The  valley  of  the  Teslin  averages  about  a  mile  in  width,  from  the 
mouth  up  to  within  a  few  miles  of  the  lake,  where  it  widens  out  to  about 
two  miles.  It  is  bordered  by  high  lumpy  hills  and  low  mountain 
ranges  throughout  its  whole  length.  Between  the  river  and  the  base 
of  the  hills,  is  a  series  of  fiats,  the  highest  of  which  has  a  remarkably 
uniform  elevation  all  along  the  river  of  from  300  to  320  feet.  The 
immediate  banks  of  the  river  are  generally  terraced,  but  high  cut-banks 
of  white  and  light-yellowish  silts  and  boulder-clay  occur  at  the  elbows 
of  some  of  the  bends. 

GeoloRioal  "  The  geological  section  along  the  Teslin  is  not  very  satisfactory,  as 

the  course  of  the  river  is  almost  parallel  to  the  strike  of  the  rocks. 
Near  the  mouth,  and  for  some  miles  up  the  river,  a  recent  volcanic 
rock  outcrops,  the  character  of  which  has  not  been  determined.  It 
incloses  fragments  of  slate  and  is  succeeded  by  a  band  of  crushed  and 
altered  slates.  The  slates  are  followed  by  reddish  weathering  tuffs 
and  agglomerates,  and  frequent  exposures  of  these  rocks,  alternating 
with  slates,  appear  along  the  river  or  on  the  hill-sides  nearly  all  the 
way  to  the  lake.  They  inclose  occasional  bands  of  nodular  limestone. 
At  the  mouth  of  Boswell  River,  which  enters  the  Teslin  from  the  east, 
a  conspicuous  range  of  bold  mountains  is  built  almost  entirely  of  gray- 
ish and  reddish-weathering  limestone.  Above  Boswell  River,  dark  and 
greenish  slates  and  schists,  tuffs  and  other  old  volcanic  f  ragmental  rocks 
resume  and  continue  to  the  head  of  the  river. 
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"  Fine  gold  is  found  in  a  number  of  bars  and  beaches  along  the  Occurrence 
Teslin,  but  as  a  rule  in  inconsiderable  quantities.  Some  work  was  ^  ^^  * 
done  on  a  few  of  the  bars  during  the  past  season,  but  the  results  were 
stated  to  be  not  very  satisfactory.  The  streams  entering  the  Teslin 
are  few  in  number  and  with  one  or  two  exceptions  insignificant  in 
size,  and  as  they  do  not  as  a  rule  traverse  an  especially  promising 
gold  country,  it  is  probable  that  the  gold  in  the  Teslin  gravels  is  largely 
derived,  from  the  washing  away  and  concentration,  by  the  river,  of  the 
glacial  and  stream  deposits  which  floor  the  valley. 

•*  The  Nisutlin  River  was  traced  into  the  Pelly  Mountains,  and  the  Nisutlin 
branch  followed  was  found  to  head  within  twenty  miles  of  the  Pelly     ^^^^' 
River.     The  Nisutlin  enters   Teslin  Lake  about  thirty  miles  above 
its  lower  end,  and  is  its  principal  feeder.     It  has  a  width  of  from  200 
to  400  feet.     The  current  is  swift  to  the  first  fork,  a  distance  of  about 
three  miles,  above  which,  for  many  miles  it  does  not  exceed  two  to  three 
miles  an  hour.     The  river  winds,  in  its  lower  reaches,  through  a  low> 
alluvial  plain,  apparently  a  filled-up  bay  of  the  lake,  which  gradually 
narrows  to  the  north.     The  valley  is  wide,  often  exceeding  ten  miles,  Nisutlin 
and  is  bordered  by  low  round-topped  mountains  rising  from  3000  to  ^    ^^' 
4000  feet  above  it.     A  wide  forested  plain  spreads  from  the  imme- 
diate valley  of  the  river  to  the  foot  of  the  mountains.     The  river  is  Navigation  of 
crossed  by  numerous  shallow  sandy  bars  in  this  lower  part,  and  by 
gravel  bars  further  up  where  the  current  is  swifter.     The  water  on 
many  of  these  was  found  to  be  too  shallow  to  allow  of  the  navigation 
of  the  river  by  steamers  of  any  size,  late  in  the  season. 

**The  Nisutlin  valley  has  a  nearly  north-and-south  direction  from 
Teslin  Lake  to  a  point  opposite  Quiet  Lake  on  Salmon  River,  a  distance 
of  about  seventy-five  miles.  The  valley  still  continues  to  the  north 
above  this  point,  and  is  occupied  by  a  fork  of  the  Nisutlin,  but  the 
main  river  bends  suddenly  to  the  east  and  follows  a  north-easterly 
course  through  a  wide  range  of  mountains  that  extends  north-east- 
ward almost  to  the  Pelly.  The  Nisutlin,  after  entering  the  mountains,  Kapids. 
becomes  narrower  and  swifter,  steep  bars  are  frequent,  and  long 
bouldery  rapids  render  its  navigation,  even  with  small  boats,  difficult 
and  dangerous.  We  cached  our  canoe  at  the  foot  of  one  of  these 
rapids  and  continued  the  exploration  on  foot. 

"  About  twenty-five  miles  {rom  the  point  at  which  the  mountains  are 
entered,  the  river  again  forks.  The  main  branch  comes  from  the  east 
and  appears  to  head  in  a  wide  lake-dotted  plain,  a  view  of  which  was  Plain, 
obtained  from  the  summit  of  a  high  mountain  at  the  forks.  The  route 
from  the  Ldard  leads  down  this  branch.  The  left  fork,  which  was  the 
one  followed,  as  it  promised  a  better  geological  section,  breaks  through 
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the  range  in  a  north-easterly  direction.  Above  the  forks  just  men- 
tioned, the  branch  we  ascended  dwindles  rapidly  in  size  as  numerous 
feeders  from  both  sides  are  passed.  About  twenty  miles  from  the 
forks  we  turned  up  a  small  stream  flowing  from  the  summit  range,  and 
five  miles  further  on  reached  the  Nisutlin- Pelly  watershed.  This 
was  crossed  by  a  good  pass  about  4000  feet  above  the  sea,  flanked 
by  rugged  mountains  about  3000  feet  higher.  We  continued 
on  down  a  stream  to  the  north,  for  about  seven  miles,  and  then 
returned.  From  the  summit  of  a  mountain  opposite  our  last  camp, 
the  Felly  was  seen  flowing  in  a  wide  valley,  at  a  distance  of  about 
twenty  miles.  The  Pelly  Range,  where  crossed,  runs  nearly  east-and- 
west.  South  of  the  divide,  it  consists  of  a  number  of  well-deflned 
subordinate  ranges  striking  east-and-west.  North  of  the  watersheds 
it  has  been  carved  into  a  confused  mass  of  mountains  and  mountain 
groups  by  a  number  of  branching  streams  tributary  to  the  Pelly. 
Some  of  the  peaks  in  the  watershed  and  adjoining  ranges  exceed  7000 
feet  in  height.  The  valley  and  lower  slopes  of  the  mountains  are  generally 
wholly  or  partially  wooded  up  to  a  height  of  about  3000  feet  above  the 
sea.  Above  that  point,  grassed  and  moss-covered  slopes  and  bare 
peaks  and  ridges  prevail. 

"  The  Nisutlin  River,  until  it  leaves  the  main  valley  east  of  the 
Salmon  lakes,  does  not  afford  a  good  geological  section.  The  valley  is 
wide,  and  the  river  is  bordered  by  wide  wooded  flats  composed  of  alluvial 
or  glacial  materials.  Occasional  traverses  were  made  to  the  mountain 
ranges,  on  both  sides,  on  the  way  up,  and  some  data  were  collected,, 
but  the  section  is  incomplete.  Greenish  volcanic  rocks,  usually  more 
or  less  schistose,  occur  along  Nisutlin  Bay.  At  the  head  of  the  bay, 
a  wide  band  of  granite  crosses  the  valley.  In  the  lower  reaches  of  the 
river,  green  schists  outcrop  in  a  few  places  along  the  valley,  and  then 
exposures  cease.  The  mountains  west  of  the  valley  are  composed 
principally  of  grayish  granite  and  form  part  of  the  great  granite  area^ 
mentioned  before,  that  stretches  from  Quiet  Lake  south,  to,  and 
along  Teslin  Lake.  The  granite  crosses  the  valley  and  outcrops  in 
the  mountains  east  of  the  Nisutlin  above  the  first  fork,  and  extends 
north  about  half  way  to  Quiet  Lake.  Above  that  point,  green  schists 
interbanded  with  limestone  come  in,  and  are  exposed  in  the  ridges  east 
of  the  river  for  many  miles  to  the  north.  Greenish  schists,  cut  by 
granite  dykes  from  the  Quiet  Lake  granite  area,  also  outcrop  in  some 
small  hills  on  the  portage  from  the  Nisutlin  River  to  Quiet  Lake. 

"  Above  the  point  at  which  the  Nisutlin  bends  to  the  north-east  and 
cuts  across  the  mountain  ranges,  exposures  become  more  frequent* 
Green  schists  and  dark   slates,  interbanded   with  some  limestone  or 


Digitized  by 


Googh 


iteWMN.]  BUMMAHT   REPORT.  53   A 

dolomite,  outcrop  for  several  miles,  and  are  succeeded  by  a  coarse- 
grained, reddidh  porphyritic  granite  which  continues  almost  to  the 
upper  forks.  Beyond  the  granite,  green  schists  resume,  and  are  suc- 
ceeded by  lead-coloured  and  black  slates  and  schists  and  then  by 
quartzites  and  dolomites.  The  dip  is  to  the  west  and  the  section  is  a 
descending  one.  The  quartzites  and  associated  rocks  are  followed  by 
a  band  of  heavy  limestone  beds  that  forms  a  conspicuous  range,  and 
then  by  dark  slates  and  schists,  and  green  schists  and  limestones  which 
continue  to  the  summit  of  the  Felly  Range.  At  the  summit,  the  beds 
have  an  anticlined  attitude.  They  consist  there  mostly  of  dark  slates 
and  schists,  with  some  agglomerates,  succeeded,  on  the  north  slope  of 
the  range,  by  green  schists  and  limestones.  A  band  of  limestone  three 
miles  east  of  the  summit  contained  some  corals  and  fragments  of  other 
fossils  which  are  probably  of  Carboniferous  age.  Old  Cambrian 
schists  such  as  occur  on  the  upper  part  of  the  Big  Salmon  River,  were 
not  found  on  the  Nisutlin,  and  the  stratified  rocks  seem  to  belong 
mostly  to  the  Upper  Pal»ozoic,  while  some  may  even  be  of  Mesozoic  age. 

**  Mining  operations  on  the  Nisutlin,  so  far,  have  been  confined  to  Oocurrenoe  of 
prospecting.  Fine  gold  occurs  along  it  at  various  points,  but  up  to  ^^'^" 
the  present  has  not  been  found  in  paying  quantities.  A  great  develop- 
ment of  quartz  veins  occurs  south  of  the  summit  on  the  branch  ascended. 
The  veins  are  small  but  exceedingly  numerous.  They  occur  mostly  in 
the  dark  slates,  and  schists  and  greenish  schists.  Quartz  boulders 
and  pebbles  form  the  principal  constituents  of  the  gravels  in  the 
streams  flowing  from  the  range.  The  streams  and  mountains  in  this 
vicinity  seem  well  worth  prospecting. 

"  The  shores  of  Teslin  Lake  were  hastily  examined  on  the  way  out.  Teslin  Lake. 
This  lake  was  surveyed  by  Mr.  St.  Cyr,  D.L.S.,  of  the  Dominion 
Lands  Branch,  in  1897.  It  is  a  long,  narrow  sheet  of  darkish  water, 
from  one  to  two  miles  wide,  and  with  a  length,  according  to  survey,  of 
about  sixty  miles.  A  line  of  soundings  across  the  lake  north  of 
Dawson  Peaks  gave  a  maximum  depth  of  435  feet.  The  bottom  of 
the  lake,  outside  the  steep  shore-slope,  is  a  nearly  level  plain  covei*ed 
by  about  400  feet  of  water.  The  lake  is  almost  completely  encircled 
by  medium-sized  mountains  and  mountain  ranges,  the  most  promi- 
nent of  which  are  the  Dawson  Peaks,  known  locally  as  the  *Three  Aces 
which  are  situated  about  half  way  up  the  lake,  on  the  west  shore,  and 
have  an  elevation  of  3800  feet  above  the  lake.  The  mountains  are 
separated  from  the  shore  of  the  lake  by  a  wooded  plain  of  varying 
width,  and  at  Hall  River  a  lake-sprinkled  area  of  rolling  country 
extends  some  distance  to  the  south-west. 
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Rocks  on  "  The   rocks   along  Teslin  Lake  are  very  similar  to  those  on  the 

e.  J^ig^tlin  River.  They  consist  of  green  schists,  tuflGs,  agglomerates  and 
limestones. .  Grayish  granite,  somewhat  similar  to  the  gray  granite  of 
the  Rootenay  country,  occurs  along  the  east  shore  of  the  lake,  south  of 
Nisutlin  Bay,  and  a  spur  crosses  the  lake  and  is  exposed  opposite  to 
and  in  tlie  Dawson  Peaks.  Granite  also  comes  in  on  the  west  shore 
of  the  lake  two  miles  below  the  Narrows  and  extends  south  to  near 
Hayes  River.  Above  Hayes  River,  dark  slaty  rocks,  tuflfe  and  lime- 
stones resume,  and  continue  to  the  head  of  the  lake. 

"  From  the  head  of  Teslin  Lake  we  came  out  by  the  Teslin-Stikine 
trail  to  Telegraph  Creek.  This  trail  has  a  length  of  about  151  miles, 
and  with  the  exception  of  about  fifteen  miles  in  the  vicinity  of  Spruce 
Mountain,  has  been  well  graded  and  corduroyed  throughout  during 
the  past  summer,  and  is  now  in  excellent  condition.  A  partial  exami- 
nation was  made  of  the  rocks  along  the  trail.  From  the  head  of 
Teslin  Lake  to  the  Naylin  River,  a  distance  of  about  fifty-seven  miles, 
the  beds  consist  of  a  succession  of  rusty- weathering,  dark,  slaty  rocks, 
tuffs,  green  schists  and  grayish  limestones.  The  Naylin  River  valley, 
at  the  trail-crossing,  cuts  into  yellowish-weathering,  soft  sandstones 
Drift  lignite,  of  Tertiary  age.  Drift  lignite  occurs  on  the  bars,  but  no  beds  were 
seen.  South  of  the  Naylin  River,  the  Tertiary  sedimentaries  are  suc- 
ceeded by  dark  and  greenish  massive  volcanic  rocks,  often  slightly 
schistose  and  occasionally  partly  serpentinized,  and  further  on  by  dark 
slates  and  greenish  tuffs  and  conglomerates.  At  the  *  Hudson's  Bay ' 
summit  and  for  some  miles  to  the  north,  the  surface  is  covered  by 
comparatively  recent  sheets  of  volcanic  rocks.  Three  distinct  flows 
are  represented  by  an  older  compact  basalt,  a  light-coloured  acidic 
rock,  probably  a  rhyolite,  and  a  younger  vesicular  basalt.  The  wide 
plateaux  of  Level  Mountain  on  the  east  and  the  Heart  Mountains  on 
the  west  of  the  trail  are  composed,  in  part  at  least,  of  similar  rocks. 
East  of  the  Hudson's  Bay  post,  the  valley  of  Hacket  Creek  is  bordered 
above  by  basaltic  cliffs  on  the  north  side,  and  by  andesites  and  other 
porphyritic  volcanics  below.  Pyrite,  pyrrhotite  and  chalcopyrite  are 
found  in  small  quantities  in  these  rocks.  Farther  to  the  east,  tuffs, 
agglomerates  and  allied  rocks  partly  replace  the  massive  volcanics. 
At  the  30  mile  post,  a  band  of  yellowish-weathering  dolomite  crosses 
the  trail.  From  the  Tahltan  River  across  the  Telegraph  summit  to 
the  Stikine,  the  rocks  consist  principally  of  finegrained  greenish  tufi&, 
agglomerates  and  conglomerates,  cut  in  places  by  augite-porphyrites 
and  other  massive  volcanics  of  greater  antiquity  than  those  above 
referred  to. 
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"  While  delayed  at  Telegraph  Creek,  an  examination  was  ruade  of  cUimB  on 
some  claims  on  Nine-mile  Creek,  nine  miles  above  Telegraph  Creek,  Xl^*"^® 
that  have  excited  considerable  interest.  These  claims  have  been 
staked  out  on  a  boss  of  eruptive  rock,  probably  a  diorite,  about  a  third 
of  a  mile  in  width.  The  diorite  varies  from  fine  to  coarse-grained  in 
texture,  is  very  basic  and  is  tilled  in  places  with  magnetic  iron.  It  is 
bordered  by  greenish  volcanic  rocks,  probably  altered  tuffs,  on  the 
west,  and  by  a  syenitic  or  granitic  area  on  the  east.  Dykes  of  the 
last-named  rocks  penetrate  the  diorite  in  all  directions,  and  occasion- 
ally carry  small  pockets  of  bornite  and  other  copper  minerals.  A  few 
small  quartz  veins  also  occur,  but  are  unimportant.  A  number  of 
specimens  of  the  diorite,  collected  at  different  points  along  the  face  of 
the  exposure,  have  been  assayed,  and  are  stated  to  have  yielded  from 
traces  up  to  over  a  hundred  dollars  in  gold  to  the  ton.  A  further 
examination  of  a  larger  quantity  of  the  gold-bearing  rocks  is  now 
being  made  by  Mr.  J.  C.  Field,  M.E-,  for  the  North  American  Explo- 
ration Company,  and  if  the  results  of  the  previous  assays  are  borne 
out,  it  will  have  an  important  bearing  on  the  district,  as  the  supply  of 
material  is  almost  unlimited.  Assays  of  the  specimens  collected  by 
myself  will  also  be  made  in  the  Survey  laboratory. 

"  Work  for  the  season  was  finished  at  Telegraph  Creek.  From  that 
point  we  came  down  the  Stikine  in  a  small  boat  to  Wrangel,  and 
returned  to  Ottawa." 

Preliminary  Note  on  the  Gold  Deposits   and  Gold   Mining   in 
THE  Klondike  Region,  Yukon  District. 

Messrs.  R.  G.  McConnell  and  J.  B.  Tyrrell  are  jointly  responsible  Klondike 
for  the  following  memoranda  and  observations  bearing  more  directly  ^^^^^^' 
on  the  question  of  the  gold  deposits  and  connected  matters,  the  pnncipal 
gold-bearing  creeks  of  the  Klondike  having  been  visited  by  these 
gentlemen  in  company.  — 

''The  productive  part  of  the  Klondike  Gold  District,  as  at  present  Topography  of 
known,  covers  an  area  of  1000  square  miles,  and  is  situated  between  the  region, 
the  Klondike  and  Indian  rivers,  tributaries  of  the  Yukon,  and  east  of 
the  latter  river.  The  region  is  traversed  by  a  multitude  of  streams, 
flowing  for  the  most  part  in  deep  trough-like  valleys,  among  the  most  im- 
portant of  which  are  Bonanza  Creek,  (with  its  rich  tributary  Eldorado,) 
Rear,  Hunker,  Too  Much  Gold,  and  All  Gold  creeks,  flowing  into  the 
Klondike;  and  Dominion,  Sulphur  and  Quartz  creeks,  branches  of 
Indian  River.  The  larger  creeks  are  separated  by  long  ridges  gashed 
by  the  smaller  streams  and  terminating  upwards  in  even  slopes  or  lines 
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of  rounded  hills.  The  general  aspect  of  the  district,  viewed  from  one 
of  the  higher  elevations,  is  hilly,  owing  to  the  fact  that  the  main  ridges 
and  creeks  radiate  out  in  a  general  way  from  a  central  point  known 
as  the  Dome.  The  main  ridges  rise  above  the  valleys  from 
1200  to  1500  feet,  and  in  places  are  somewhat  higher.  The  Dome,  a 
name  given  to  the  prominent  hill  surmounting  the  ridge  separating  the 
tributaries  of  Indian  River  from  the  Klondike,  and  one  of  the  highest 
points  in  the  region,  has  an  elevation  above  the  Yukon  River  of  about 
3000  feet.  East  of  the  hilly  region  centring  in  the  Dome,  at  a  dis- 
tance of  eight  to  ten  miles,  is  a  wide  plain  drained  by  a  branch  of  the 
Klondike,  beyond  which,  and  closing  in  the  horizon,  runs  a  high  range 
of  rugged  peaks.  The  district,  with  the  exception  of  the  higher  peaks 
and  ridges  and  occasional  flats  along  the  streams,  is  covered  with  a 
fairly  heavy  forest  growth,  consisting  principally  of  the  white  and  black 
spruce  with  some  birch  and  poplar. 

Productive  ^^  Productive  area. — The   approximate  area  of  1000  square  miles, 

given  above  as  the  probable  extent  of  the  known  gold-field,  refers  to 
the  district  traversed  by  the  gold-bearing  creeks,  and  not  to  the  actual 
area  of  pay  gravels.  The  latter  are  confined  to  the  bottoms  of  a  few 
of  the  valleys  and  the  lower  slopes  of  the  adjoining  ridges  and  occupy 
a  much  smaller  area.  The  rich  creeks,  so  far,  are  only  four  in  number, 
viz. :  Eldorado,  Bonanza,  Hunker  and  Dominion,  and  by  far  the  greater 
proportion  of  the  remarkable  yield  of  the  last  two  years  has  come  from 
Eldorado  and  Bonanza.  The  proved  portions  of  the  four  producing 
creeks  have  an  aggregate  length  of  about  thirty  miles.  A  number  of 
tributaries  of  the  producing  creeks,  and  other  streams  such  as  Bear, 
Sulphur,  Two  Much  Gold,  All  Gold  and  many  more,  have  yielded 
small  amounts,  and  it  is  confidently  expected  that  the  prospecting  work 
now  in  progress  will  result  in  large  additions  to  the  producing  area. 

Occurrence  of  «  Mode  of  occurrence  oj  gold, — The  gold  occurs  in  the  gravels  flooring 
the  bottom  of  the  valleys,  in  stream- terraces  lining  the  lower  slopes  of 
the  valleys  and  in  a  remarkable  moraine  or  glacial  deposit  that  occurs 
along  the  southern  slopes  of  Eldorado  and  Bonanza  creeks  for  some  miles, 
and  was  also  found  north  of  the  latter  creek  for  some  distance  above  its 
junction  with  Eldorado. 

Stream-  "  The  stream-gravels  are   very  uniform  in  character  throughout  the 

gravela.  district.     They  consist  mainly  of  flattened  sub-angular  schist  pebbles, 

ranging  in  size  from  small  scales  up  to  rounded  or  elliptical  plates  a 
foot  or  more  in  width,  coarse  round  pebbles  and  boulders  of  quartz  and 
occasional  layers  of  clayey  vegetable  mould.  The  gravels  rest  on  a 
slightly  irregular  floor  of  decomposed  mica-schist  and  quartz-schist. 
They  have  a  thickness  of  from  two  to  eight  feet  and  a  width  along  the 
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most  productive  portions  of  Eldorado  and  Bonanza  creeks  of  from  one 
hundred  to  four  hundred  feet.  They  extend  across  the  valley-bottoms 
and  increase  in  width  with  the  gradual  enlargement  of  the  latter  to- 
wards their  mouths. 

"  The  gravels  are  overlain  in  all  cases  by  a  layer  of  black  argill- 
aceous vegetable  matter  of  three  feet  or  more  in  thickness. 

"  The  gravels  are  everywhere  more  or  less  auriferous,  but,  as  in 
other  placer  camps,  the  concentration  is  very  irregular,  and  the  gold 
increases  in  quantity  towards  the  bottom  of  the  section,  the  greater 
part  of  the  pay  being  found  usually  within  eighteen  inches  or  two 
feet  of  bed-rock.  A  considerable  portion  of  the  gold  is  also  found  in 
the  soft  decomposed  and  shattered  country-rock  on  which  the 
gravels  rest,  into  which  it  has  sunk  often  to  a  depth  of  two  feet.  The  Width  of  pay- 
pay-streaks  range  in  width  from  a  few  feet  to  a  hundred  feet  or  more. 
They  are  interrupted  along  the  length  of  the  creek  by  comparatively 
barren  strotches,  and  in  places  more  than  one  pay-streak  is  found  in 
prospecting  across  the  rocky  bottom.  The  minimum  richness  of  the 
gravels  considered  as  '  pay '  by  the  miners,  on  an  average  claim,  is 
given  at  about  $5  to  the  cubic  yard,  but  varied  according  to  different 
informants  from  $4  to  87. 

'*  The  bench-gravels  are  of  less  importance  than  the  stream-gravels  Bench 
and  so  far  are  only  worked  to  an  inconsiderable  extent  along  Bonanza  8^^®'*' 
and  the  lower  part  of  Eldorado  Creek.     The  benches  only  occur  at 
intervals  along  the  sides  of  the  valley  and  as  a  rule  are  rock-cut  and  not 
built  up  by  stream  deposits.     They  are  found  at  varying  heights  up  to 
an  elevation  of  seventy-five  feet  or  more  above  the  bottom  of  the  valley. 

"  In  ascending  Bonanza  Creek  the  first  bench  claims  were  found 
opposite  No.  60  below  Discovery,  on  the  south  side  of  the  valley.  The 
bench  has  an  elevation  of  seventy-five  feet  above  the  bottom  of  the  valley 
and  consists  of  sixty-seven  feet  of  schists  of  various  kinds  terminating 
upwards  in  a  flat  surface  and  overlain  by  eight  feet  of  gravels.  The 
bench  is  wide,  as  it  occurs  on  a  projecting  point,  but  does  not  extend  far 
along  the  valley.  The  gravels  are  mixed  with  sand  and  consist  of  flat 
and  sub-angular  pebbles  of  schist  often  a  foot  or  more  across  and  rounder 
quartz  pebbles.  The  gold  is  fine,  but  nuggets  up  to  a  value  of  $1.35 
are  reported  to  have  been  found.  The  average  yield  of  the  gravels  is 
stated  to  vary  from  5  cents  to  20  cents  to  the  pan.  Several  bench 
claims  similar  in  character  to  the  one  just  described,  but  at  lower 
elevations,  were  being  worked  further  up  on  Bonanza  Creek  and  on  the 
lower  part  of  Eldorado.  On  Hunker  Creek,  only  one  claim  of  the 
kind  was  being  worked  at  the  time  of  our  visit,  and  on  Dominion 
Creek  none  were  in  operation. 
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"  Hill  claims,  situated  on  the  moraines  mentioned  above  as  occurring 
along  Bonanza  and  Eldorado  creeks,  are  being  extensively  worked  and 
in  some  cases  have  proved  extremely  rich.  The  moraines  are  situated 
at  an  elevation  of  from  150  to  200  feet  above  the  bottom  of  the  valley, 
have  a  width  of  from  200  to  300  feet  or  more  and  a  thickness  in  the 
centre  of  50  feet  or  more.  The  most  productive  claims  occur  along 
the  lowest  edge  of  the  deposit  and  are  worked  by  open  cuts.  The 
gravels  are  washed  in  rockers  as  the  water  supply  is  insufficient  for 
sluicing.  The  morainic  material  is  auriferous  throughout,  but  the 
greater  part  of  the  gold  is  found  at  or  near  the  sloping  surface  of  the 
bed-rock  at  the  bottom  of  a  bed  of  coarse  gravel,  which  consists  of  rock- 
flour,  sand,  pebbles  and  boulders.  The  gold,  which  is  often  in  large 
nuggets,  usually  includes  much  quartz,  and  is  rough  and  unrounded. 

"  Conditions  of  working, — As  stated  above,  the  stream  deposits  con- 
sist of  beds  of  gravel  varying  from  two  or  three  to  fifteen  or  twenty 
feet  in  thickness,  overlain  by  a  mass  of  vegetable  material,  locally 
known  as  *  muck,'  from  four  to  eight  feet  or  more  in  thickness.  This 
muck  is  chiefly  sphagnum  bog,  or  peat,  which  has  suffered  little  decay 
since  it  grew  where  it  now  rests.  Both  the  peat  and  the  gravel  are  per- 
manently frozen,  and  as  the  peat  is  an  excellent  non-conductor  of 
heat,  the  gravel  continues  frozen  as  long  as  it  remains  covered  by  even 
a  thin  coating  of  peat. 

'*  After  the  prospector  has  found  indications  favourable  enough  to 
induce  him  to  stake  off  a  claim,  he  can  readily  prospect  it  thoroughly 
in  winter  by  building  a  fire  on  the  surface,  removing  the  thawed  earth, 
building  another  fire  on  the  same  spot^  again  removing  the  ground 
that  has  been  thawed,  and  so  on  down  to  bed-rock.  The  sides  of  the 
shaft  so  sunk  remain  firm  and  solid.  In  summer,  however,  it  is  diffi- 
cult to  sink  a  shaft  in  this  way,  as  the  sides  are  likely  to  cave  in,  so 
that  prospectors  then  build  a  fire  upon  the  open  ground,  heat  stones  very 
hot  and  throw  them  down  the  shaft,  covering  them  with  brush  or  any- 
thing else  that  will  prevent  the  heat  from  ascending.  These  stones 
will,  in  a  night,  thaw  the  ground  to  a  depth  of  from  6  to  9  inches. 
This  thawed  ground  is  taken  out,  and  the  process  is  repeated  until 
bed-rock  is  reached.  If  pay  gravel  is  struck  it  may  be  thawed  and 
removed  from  around  the  bottom  of  the  shaft  until  a  large  circular 
'room'  is  ormed  in  the  gravel.  The  gravel  raised  is  afterwards 
sluiced,  and  the  gold  extracted  from  it. 

"  The  most  economic  method  of  working  creek  claims  is  by  open  cuts. 
The  barren  muck  overlying  the  gravels  is  got  rid  of  early  in  the  seascn 
by  the  simple  device  of  damming  up  the  stream  and  leading  it  by 
ieveral  channels  across  the  claim.     The  fi-ozen  muck  dissolves  readily 
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and  is  nsaally  completelj  removed  bj  the  stream  in  the  course  of  a  few 
week.  The  underlying  auriferous  gravels,  as  they  become  gradually 
thawed  out  and  loosened  by  the  sun  and  the  various  atmospheric  agencies 
are  shovelled  into  sluice  boxes  and  washed  in  the  ordinary  way.  When 
the  surface  is  kept  clean  thawing  proceeds  at  the  rate  of  from  two  to 
four  inches  a  day  and  bed  rock  is  reached  before  the  season  closes. 

"  On  the  dry  benches  in  the  northern  part  of  the  Yukon  district, 
the  ground  was  found  not  to  be  frozen  in  summer,  and  probably  some 
of  the  drier  and  more  open  tracts  in  the  Klondike  district  are  not  per- 
manently frozen. 

"  On  the  hill-sides,  as  well  as  in  the  bottoms  of  many  of  the  valleys,  Poorer 
there  are  large  quantities  of  earth  and  gravel  that  are  too  poor  to  ^'*^® 
admit  of  being  worked  by  the  ordinary  method  of  sluicing  or  rocking 
now  in  use,  and  to  yield  good  results  will  require  to  be  worked  on  a 
larger  scale  and  by  more  economical  methods. 

*'  The  clays  and  gravels  when  exposed  in  summer  in  the  creek  beds  Scarcity  of 
and  on  the  hill-sides,  thaw  very  quickly  leaving  them  loose  and  friable 
and  in  a  favourable  condition  to  be  acted  on  by  water.  The  available 
water  in  the  Klondike  creeks  is  however  too  limited  for  work  on  a 
large  scale  and  the  problem  of  obtaining  a  supply  from  other  sources 
has  not  yet  been  solved.  The  grade  of  the  Klondike  River  is  fairly 
steep  and  it  is  possible  that  water  might  be  iiumed  from  it.  This 
could  only  be  done  at  a  great  cost,  as  the  river  would  have  to  be  tapped 
far  up.  The  gravels  are,  however,  exceptionally  rich  even  in  many 
portions  of  the  creeks  too  lean  to  pay  by  present  methods  of  working 
and  would  justify  a  heavy  expenditure  in  their  exploitation. 

"  To  install  extensive  plants  either  for  hydraulicing  or  sluicing  Capital 
blocks  of  ground,  large  sum  of  money  will  be  needed,  and  in  order  to  '^®^^^®"' 
encourage  the  influx  of  this  capital  into  the  country  it  will  be  neces- 
sary to  offer  every  facility  to  investors.  It  should  thus  be  not  only 
possible  but  reasonably  easy  for  them  to  consolidate  groups  of  claims 
or  to  obtain  blocks  of  land  of  sufficient  size  to  make  it  probable  that 
they  would  receive  a  fair  return  for  their  investment,  especially  in 
the  case  of  lands  not  sufficiently  rich  to  be  profitably  worked  by  hand. 

"  Gradients. — As  the  valleys  are  wide  and  U-shaped,  the  grades  of  Gradient*  of 
their  beds  are  not  at  all  steep.  The  Forks  of  Bonanza  and  Eldorado 
creeks,  about  12  miles  from  Dawson,  is  about  500  feet  above  the  Yukon 
Kiver  at  that  place,  giving  lower  Bonanza  and  the  Klondike  River  com- 
bined an  average  grade  for  that  distance  of  something  over  40  feet  to 
the  mile.  Bonanza  Creek,  from  the  mouth  of  Cormacks  Creek  to  the 
Forks,  has  a  drop  of  about  500  feet,  giving  a  fall  of  a  little  less   than 
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100  feet  to  the  mile.  The  grade  of  Eldorado  Creek  is  somewhat 
steeper,  the  descent  from  the  mouth  of  Chief  Gulch  to  the  Forks,  a 
distance  of  about  four  and  a-half  miles,  being  about  700  feet,  or  an 
average  of  about  150  feet  to  the  mile. 

"  Above  these  points,  the  grades  become  rapidly  steeper  and  the 
streams  are  narrower,  so  that  it  might  be  possible  to  build  dams  across 
them  and  construct  large  reservoirs,  from  which  a  supply  of  water 
could  be  obtained  to  serve  for  washing  the  lower  parts  of  the  hill-sides 
further  down. 

"  Source  or  sources  of  the  placer  gold. — As  has  been  pointed  out  by 
Mr.  J.  E.  Spurr  of  the  United  States  Geological  Survey,  in  the  case  of 
the  country  of  Forty-mile  Creek  and  further  north  and  west,  the  gold 
in  the  Klondike  has  certainly  been  derived  from  the  rocks  of  the  im- 
mediate vicinity,  for  there  is  no  evidence  of  the  transportation  of 
material  of  any  kind  from  a  distance.  The  rock  underlying  the  dis- 
trict is  a  quartzose  micaceous  and  sericitic  schist,  in  which  many 
lenticular  stringers  of  quartz  lie  parallel  to  the  bedding,  and  through 
which  some  large  veins  of  quartz  run  in  other  directions.  In  a  few 
places  dikes  of  dark-green  basic  rocks  as  well,  as  lighter  coloured  por- 
phyries cut  through  the  schist,  but  it  is  not  probable  that  these  intru- 
sives  have  any  influence  on  its  gold-bearing  character. 

'*  On  Bonanza  and  Eldorado  creeks,  one  band  of  the  schists  is  highly 
graphitic,  while  near  the  mouth  of  Hunker  Creek  there  is  a  heavy  band 
of  granular  limestone. 

**  Granite  was  reported  to  occur  a  short  distance  up  the  Klondike 
but  the  outcrop  was  not  seen. 

"The  schists  are  sedimentary  or  crushed  massive  volcanic  rocks  of 
early  Palieozoic,  probably  Cambrian  age,  which  have  been  highly  altered 
by  dynamic  agencies,  the  quartz  veins  having  doubtless  been  formed 
in  them  while  they  were  undergoing  this  metamorphism. 

"  The  rocks  of  this  group  have  been  traced  northward  and  westward 
by  the  geologists  of  the  United  States  Geological  Survey  into  the  Forty- 
mile  and  Sixty-mile  district.  Southward  they  have  not  as  yet  been 
exactly  correlated  with  any  of  the  rocks  known  to  occur  in  Canada, 
though  they  may  be  of  the  same  age  as  the  schists  and  limestones  on 
Nisling  River  and  along  other  portions  of  the  Dalton  Trail. 

"  That  the  gold  in  its  original  habitat  has  been  associated  with 
quartz  there  can  be  no  doubt,  for  many  masses  of  gold-bearing  quartz 
have  been  found,  and  many  of  the  nuggets  of  gold  contain  particles 
of  quartz.  "Whether  the  gold  is  chiefly  derived  from  the  heavy  veins 
or  from  tlie  nari-ow  stringers  has  not  yet  been  determined,  but  it  is 
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probable  that  in  places  both  are  auriferous.  We  found  particles  of  gold 
in  a  thick  quartz  vein  north  of  Eldorado  Creek,  but  as  the  abundance 
or  scarcity  of  the  placer  gold  did  not  appear  to  depend  on  the  size  or 
number  of  these  heavy  veins,  it  is  probable  that  the  precious  metal  has 
been  chiefly  derived  from  the  narrow  strin^rs  or  leaves  of  quartz 
interbedded  in  the  schist. 

"  The  great  ice-sheet  of  the  Glacial  period  which  covered  much  of  District  nol 
British  Columbia,  did  not  reach  as  far  north  as  the  Klondike  district,  so  8^^°^*®^- 
that  ever  since  the  land  was  elevated  above  the  sea,  perhaps  in  the  Mio- 
cene or  Pliocene  epoch,  it  has  been  cut  down  continuously  by  atmospheric 
and  stream  agencies  forming  deep  valleys,  with  intervening  rounded 
hills  still  covered  by  a  varying  thickness  of  decomposed  rock.  There 
is  no  doubt  that  much  of  this  decomposed  rock,  in  the  Klondike  area, 
contains  a  small  amount  of  gold,  and  by  constant  washing  for  ages, 
much  of  this  has  become  concentrated  in  the  beds  of  the  streams.  On 
Bonanza  and  Eldorado  creeks,  and  doubtless  also  on  a  number  of  the 
other  creeks  that  rise  in  the  high  land  near  the  Dome,  the  work  of  con- 
centration has  been  greatly  expedited  by  small  local  glaciers,  which,  at 
a  period  not  very  remote,  have  originated  at  the  heads  of  these  creeks.  Small  locia 
and  have  filled  the  bottoms  of  their  valleys  through  parts  at  least  of 
their  lengths.  Thus  the  Eldorado  glacier  would  appear  to  have  had  a 
greatest  thickness  of  about  200  feet  at  French  Gulch,  and  to  have 
joined  the  Bonanza  glacier  at  the  Forks,  below  which  both  continued  on 
some  distance  together.  The  gravel  that  fills  the  bottom  of  the  valley 
from  side  to  side  is  a  typical  glacier-wash,  having  been  deposited  by  the 
stream  which  flowed  from  the  face  of  the  glacier.  The  lower  benches 
on  Bonanza  Creek  were  also  deposited  in  a  similar  way,  but  the  higher 
so-called  benches,  have  been  formed  either  as  lateral  moraines  along 
the  sides  of  the  glacier,  or  by  streams  which  flowed  between  the  side 
of  the  glacier  and  the  bounding  slope  of  the  valley. 

"  The  great  richness  of  the  Klondike  placer  ground  depends,  there- 
fore, first,  on  the  presence  of  a  highly  gcld-bearing  rock,  and,  secondly, 
on  the  occurrence  of  a  set  of  conditions  peculiarly  favourable  to  the 
concentration  of  the  precious  metal. 

"  CommuniccUioTU — Last   summer  it   was   necessary   to  transport  Insufficien* 

.  til      means  of 

provisions  and  supplies  from  Dawson  to  the  various  creeks  on  the  backs  transport 

of  men  or  horses  by  trails  through  swamps,  and  along  stony  hill-sides 

which  were  about  as  bad  as  they  could  be.     Good  wagon-roads  could, 

however,  readily  be  built  from  Dawson  up  the  various  creeks  tributary 

to  the  Klondike  River  and  thence  possibly  across  to  Dominion  Creek, 

and  thus  to  the  tributaries  of  Indian  River.     From  the  Yukon  River  a 

good  wagon-road  could  in  all  probability  be  easily  built  from  the  mouth 
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of  Indian  River  up  to  the  very  soarces  of  most  of  the  tributaries.  In 
fact,  good  and  direct  roads  could  easily  be  built  through  that  whole 
country,  for  the  hill-slopes  are  everywhere  light  and  the  bogs  in  the 
bottoms  of  the  valleys  are  nowhere  very  deep,  while  lakes  are  con- 
spicuously absent. 

Wood  supply.  «  Fud, — The  country  is  more  or  less  thickly  wooded  with  white  and 
black  spruce,  white  and  black  poplar,  and  canoe  birch.  The  largest 
timber  is  in  the  bottom  of  the  valleys,  some  of  the  white  spruce  on  the 
flat  near  the  mouth  of  Bonanza  Creek  forming  a  forest  of  fine  tall  trees 
fourteen  to  eighteen  inches  in  diameter.  Excellent  timber  also  extends 
in  places  up  the  sides  of  the  hills  to  a  height  of  several  hundred  feet 
above  the  level  of  the  Yukon  at  Dawson,  the  spruce  being  mixed  with 
large  white  poplars.  At  higher  elevations  the  forest  becomes  thinner 
and  the  trees  smaller,  until  at  an  elevation  of  about  2500  feet  above 
Dawson,  the  timber  limit  is  reached,  the  higher  crests  and  summits  in 
the  vicinity  of  the  Dome  being  devoid  of  timber  and  clothed  only 
with  small  hardy  alpine  and  arctic  plants.  If  used  with  reasonable 
care,  there  is  an  abundance  of  wood  in  the  country  to  supply  the  wants 
of  the  people  for  a  number  of  years  both  in  fuel  and  building  timber. 
The  greatest  care,  however,  should  ba  exercised  to  prevent  forest  fires 
which  might  in  a  very  short  time  deprive  those  who  are  attempting  to 
develop  the  resources  of  that  country  of  one  of  their  most  valuable 
assets. 

CoaL  "  lignitic  coal  or  lignite  is  reported  to  have  been  found  on  Klondike 

Kiver  about  forty  miles  above  Dawson,  but  no  definite  information  has 
been  obtained  about  it.  It  is  possible  that  there  may  be  coal  seams 
here  which  will  furnish  a  valuable  local  supply  of  fuel. 

Expenses.  ^^  Coat  of  living, — During  the  past  year  the  expenses  of  working 

mines  have  been  abnormally  high  on  account  of  the  scarcity  of  labour, 
and  the  very  high  prices  of  machinery  and  provisions,  these  prices 
being  due  not  so  much  to  the  inherent  difficulty  and  expense  of  trans- 
porting provisions  into  the  country  as  to  the  fact  that  the  means  of 
transport  into  the  country  were  quite  inadequate  to  supply  the  people 
who  swarmed  into  the  Yukon  district.  This  summer,  hoveever,  wages 
had  fallen  to  about  a  half  of  what  was  paid  last  winter,  and  it  was 
found  quite  possible  to  purchase  provisions  at  retail  prices  at  the  stores, 
for  the  maintenance  of  a  party,  at  less  than  a  dollar  a  day  per  man." 

BRITISH   COLUMBIA. 

Mr.  R.  W.  Brock,  during  the  early  part  of  the  year,  was  employed 
chiefly  in  work  connected  with  the  compilation  of  the  West  Kootenay 
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map.  Accompanied  by  Mr.  W.  W,  Leach  as  topographical  assistant,  he  Map. 
left  for  West  Kootenay  on  May  30th,  to  continue  and  extend  the  field- 
work  necessary  for  the  completion  of  the  m&p-sheet  laid  out,  which 
embraces  a  block  of  country  extending  from  the  49th  parallel  north- 
ward nearly  to  the  head  of  Kootenay  Lake,  bounded  on  the  east  by  a 
line  east  of  Kootenay  Lake  and  to  the  west  by  a  line  west  of  Christina 
liake.  This  map  will  therefore  include  the  mining  centres  of  Trail 
Creek,  l^elson,  Slocan,  Ainsworth,  Kaslo  and  several  others,  besides 
a  portion  of  the  Boundary  Creek  district. 

The  portion  of  the  map  ali*eady  completed,  has  been  engraved  on 
copper  during  the  past  summer,  and  when  the  additions  due  to  last 
season's  work  have  been  made,  it  may  prove  to  be  desirable  to  print  a 
preliminary  edition  of  the  map-sheet,  although  the  completion  of  its 
whole  area  involves  much  further  surveying  work.  The  very  rough 
and  mountainous  character  of  the  country,  renders  it  exceptionally 
difficult,  and  it  must  be  remembered  that  the  whole  work  of  its  topo- 
graphical survey,  as  well  as  that  of  its  geological  examination,  has 
had  to  be  undertaken  by  the  Geological  Survey. 

Mr.  Brock  reports  as  follows  on  the  work  of  1898  : — 

"  Attention  was  confined  chiefly  to  that  portion  of  the  district  which  District 
lies  between  the  Columbia  River  and  the  Slocan  and  is  bounded  by  the  ^^^^^i^i^od. 
Nakusp  and  the  Kootenay  to  the  north  and  south.  While  the 
weather  was  unfavourable  for  work  in  this  our  main  field  of  operation, 
a  transit  and  micrometer  survey  was  completed  of  the  Arrow  I^kes 
and  the  Columbia  River,  from  the  point,  about  five  miles  below 
Halcyon  Hot  Springs  on  Upper  Arrow  Lake,  where  the  Dominion 
Lands  Survey  of  the  Columbia  had  been  discontinued,  to  the  Interna- 
tional boundary  at  Waneta.  In  addition  to  this,  a  week  was  spent 
in  the  Beaver  Mountains,  situated  between  the  Salmon,  Pend  d'Oreille 
and  Beaver  rivers,  and,  after  the  depth  of  snow  on  the  mountains 
generally  had  rendered  ordinary  field-work  impossible,  I  visits  some 
of  the  principal  mines  in  the  Slocan  district^  with  the  view  of  collecting 
a  representative  suite  of  specimens  of  the  typical  ores  of  the  district. 

"  The  season  was  altogether  unfavourable  for  mountain  work,  and 
we  were,  in  consequence,  unable  to  finish  the  Slocan  slope  of  the 
district  On  account  of  the  late  spring  and  the  altitude  of  the  moun- 
tains, the  work  was  interfered  with,  first  by  snow,  then  by  rains  until 
well  on  in  July.  About  the  middle  of  August  the  smoke  due  to  forest 
fires  put  an  end,  for  the  time  being,  to  the  topographical  work  in  the 
mountains.  It  was  then  that  the  survey  was  made  of  the  Columbia 
River  and  the  Beaver  Mountains.     The  smoke  enveloped  the  moun- 
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tains  until  the  latter  part  of  September  when  it  was  dispelled  by  falls 
of  snow. 

"  The  method  adopted  in  carrying  out  the  topographic  work,  was  that 
followed  in  previous  seasons,  viz.,  transit  triangulation,  with  sketches, 
from  peak  to  peak,  together  with  traverses  of  intervening  and  connect- 
ing trails,  ridges  and  valleys.  The  framework  thus  constructed  was 
connected  with  the  work  already  done,  by  bearings  on  fixed  points  and 
also  by  tying  in  with  Robson  and  with  Nakusp  Point,  the  positions  of 
which  had  been  already  determined  astronomically.  The  survey  of 
the  Columbia  furnished  additional  data  for  this  connection. 

"  The  character  of  the  country  examined  is,  like  that  of  other  portions 
of  the  West  Kootenay  district,  mountainous  in  the  extreme.  Its 
special  features  are  the  steepness  and  altitude  of  its  mountains  and  the 
narrowness  and  depth  of  its  valleys.  Only  in  a  few  places  do  even 
the  main  valleys,  such  as  that  of  the  Columbia  and  Pass  Creek,  widen, 
and  for  short  distances  present  open  expanses  or  meadows.  It  con- 
sists essentially  of  a  block  of  mountains,  which,  rising  steeply  from  the 
Columbia  valley  on  the  one  side  and  abruptly  from  the  Slocan  on  the 
other  to  a  height  of  7000  or  8000  feet,  gradually  increase  in  altitude 
towards  the  interior  till  they  culminate  in  the  Valhalla  Range,  a 
group  of  wild  and  rugged,  glacier-bearing  peaks. 

"  In  the  extreme  south,  the  mountains  are  massive  domes.  Through- 
out all  the  central  part  they  are  lofty  precipitous  crags,  of  airy 
and  fantastic  form,  supporting  numerous  glaciers  and  perennial 
snow-fields.  In  the  north,  on  parts  of  Snow  and  Cariboo  creeks,  the 
mountains,  while  still  high  and  steep,  are  often  drift-covered  and 
grass-grown,  giving  them  a  less  rugged  and  more  pleasing  aspect.  This 
is  true  particularly  of  the  southern  slopes,  for,  as  a  rule,  throughout  the 
district,  the  southern  side  of  the  mountains  are  steep,  debris-covered 
slopes  while  the  northern  present  bold,  precipitous  faces. 

"  The  main  drainage  is  by  the  short  torrential  streams  that  occupy 
the  narrow  deep-cut  transverse  valleys,  heading  usually  in  amphithea- 
tres or  cirques  carved  in  the  central  range  of  peaks.  The  actual 
watershed  between  the  Columbia  and  Slocan  is  sinuous,  being 
close  to  the  Slocan  valley  in  the  north,  but  soon  sweeping  over 
toward  the  Columbia  and  so  on  southward.  It  rarely  drops 
below  7000  feet  in  height.  The  longest  and  most  important 
transverse  valleys  on  the  Columbia  slope,  are  those  of  McDonald, 
Cariboo,  Snow  and  Long  creeks  in  the  north,  and  of  Deer  and  Cayuse 
creeks  and  Pass  valley  in  the  south.  The  latter,  paralleling  the 
Kootenay  and  separated  from  it  only  by  the  wall  of  Sentinel  Mountain, 
affords  a  very  low,  easy  pass  from  the  Columbia  to  the  Slocan  valley 
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near  its  debouchment  on  the  Kootenay.  Pass  Creek,  coming  in  from 
the  north  about  the  middle  of  this  valley,  now  turns  southward  to  the 
Ck)lumbia.  Formerly  it  appears  to  have  taken  the  opposite  course^ 
discharging  into  the  Slocan. 

"  While  transverse  valleys  predominate,  there  are  within  the  district  Longitudiiuil 
two  notable  longitudinal  valleys ;  one,  the  southward  continuation  of 
the  valley  occupied  successively  by  Musquito  Creek  and  the  Columbia 
River  above  Burton  City,  is  drained  hj  Trout  Cr«ek,  and  the  other, 
cut  off  from  this  by  a  spur  from  the  Valhalla  Range,  but  continu- 
ing the  depression  on  southward  in  the  same  direction,  is  that  of  the 
Little  Slocan.  This  stream  drains  a  considerable  area,  receiving  a 
large  number  of  the  transverse  valleys  on  the  Slocan  slope  in  the  cen- 
tral and  southern  portion  of  the  district.  Tarns  and  small  lakes  are 
numerous  in  the  upper  parts  of  the  streams,  being  almost  invariably 
found  in  the  cirques  at  their  heads,  and  occupying  shelves  of  rock  near 
the  crests  of  the  mountains.  These  little  lakes,  in  the  higher  moun-  Lakeo. 
tains  remain  frozen  over  almost  the  entire  summer.  In  the  Valhalla 
Range  the  multitudinous  lakelets  have  the  beautiful  peacock-blue  or 
green  ^ater  peculiar  to  glacier-fed  lak'^.  Lower  down  in  the  courses 
of  the  streams,  lakes  may  also  be  found,  formed  by  avalanches  or  mor- 
aines damming  their  valleys.  Lakes  of  some  size  occur  on  Little 
Slocan,  and  one  or  two  other  streams.  The  Arrow  and  Slocan  lakes 
have  been  described  in  previous  reports  of  this  Survey. 

"  The  forest  growth  is  similar  to  that  found  in  other  portions  of  Vegetation. 
West  Kootenay,  also  described  in  previous   publications.*^     On   the 
Columbia  slope  are  a  number  of  park- like  expanses  with  a  considerable 
growth  of  red  pine  (Pinus  ponderosa), 

"  With  the  exception  of  parts  of  the  Cariboo  and  Snow  Creek  basins  Geology. 
and  a  small  area  in  the  vicinity  of  Deer  Park,  the  country  examined 
may  be  said  to  be  composed  of  granite.  A  number  of  different  varie- 
ties of  granite  belonging  to  several  distinct  periods  are  represented.f 
Owing  to  the  intricate  manner  in  which  they  cut  through  each  other, 
to  the  number  of  fades  presented,  and  to  the  deformation  to  which  in 
places  they  have  been  subjected,  their  separation  and  delimitation 
is  often  difficult  if  not  impossible. 

"  One  of  the  commonest  and  most  easily  recognized  rocks  is  the  gray  Gray  granita 
hornblende-biotite-granite,   often  characterized  by   large   porphyritic 
crystals  of  felspar.     This  is  the  same  granite  as  that  typically  devel- 

*  A  list  of  the  principal  trees  is  given  in  the  Summary  Report  for  1896.    Further 
information  may  oe  found  in  the  Annual  Report,  1888-89,  vol.  IV.  (N.S.)i  part  B. 

f  These  rocks  vary  considerably  in  composition,  texture  and   structure,  but  for 
convenienoe  will  here  be  referred  to  as  granites. 
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oped  at  Nelson  and  so  many  other  west  Kootenaj  points.  It  has 
already  been  described  as  newer  than  the  stratified  rocks  there  and 
also  newer  than  the  porphyrites.  While  in  places  the  rock  is  uniform 
in  grain,  and  phenocrysts  are  not  observable,  in  others  the  felspar  is 
porphyritic,  sometimes  on  a  very  large  scale,  the  crystals  being  from 
six  to  eight  inches  in  length.  When  s«ch  large  felspars,  in  perfect 
interpenetrating  Carlsbad  twins,  stand  chiselled  out  by  surface  weather- 
ing, this  is  a  striking  rock.  When  mechanically  deformed,  it  becomes 
a  typical  augen-gneiss,  and  when  its  crushing  has  proceeded  further 
it  becomes  a  fine-grained,  old  looking  gneiss  that  shows  very  little 
resemblance  to  the  unaltered  porphyritic  granite.  Such  a  gneiss  is  to 
be  found  near  Robson. 

"  This  granite  extends  from  Robson  to  Cayuse  Creek.  A  spur  runs 
on  through  Deer  Park  and  beyond,  and  along  the  Slocan  watershed  it 
extends  north  of  the  head  of  Deer  Creek.  An  exposure  of  it  was  also 
seen  on  the  lake,  five  miles  above  Deer  Park,  and  a  band  several  miles 
wide  extends  along  the  Lower  Arrow  Lake  from  Long  Creek  to  the 
north  edge  of  the  area  of  the  map-shet.  At  the  head  of  Snow  Creek 
and  in  the  Valhalla  Mountains,  some  isolated  patches  were  noted. 

"  Another  rock  that  is  frequently  met  with  is  a  younger  granite, 
characterized  by  the  colour  of  its  felspars,  which  are  usually  pinkish, 
reddish  or  brownish.  This  is  also  a  biotite-hornblende  rock  that  varies 
considerably  in  composition  and  structure.  Intimately  associated  with 
this  granite,  so  closely  as  often  to  be  almost  undistinguishable  from  it, 
is  a  still  younger  rock  which  shows  a  wider  range  of  differentiation. 
Followed  towards  a  contact,  this  rock  acquires  the  structure  of  a  por- 
phyry, and  along  the  border  has  a  compact  cryptocrystalline  ground- 
mass  with  phenocrysts  of  pink  felspar  embedded  in  it. 

"  These  *  red  granites '  are  extensively  developed  along  the  summit 
range.  They  also  extend  along  Lower  Arrow  Lake  from  Deer  Park 
to  Long  Creek.  Dykes  from  them  are  very  numerous  in  the  older 
rocks. 
Addic granite  "At  the  head  of  Snow  Creek  and  in  the  Valhalla  Mountains,  is  an 
acidic  granite,  with  felspar  usually  white  or  light-pink  in  colour.  Quartz 
is  usually  abundant  in  the  rock,  while  the  bisilicates  are  only  sparsely 
found,  though  some  garnets  are  developed  in  it.  It  is  usually  fine- 
grained, non-porphyritic,  with  frequently-occurring  pegmatitic  /acies. 
It  is  extensively  cut  by  dykes  of  a  pegmatite  that  contains  muscovite, 
tourmaline  and  garnet.  The  pegmatite  extends  out  from  the  parent 
mass  and  cuts  the  older  rocks  in  the  neighbourhood  in  the  form  of 
dykes.  This  granite  is  younger  than  the  gray  porphyritic  granite. 
A  rock  that  resembles  it  and  which  may  prove  to  be  the  same,  is 


Digitized  by 


Googh 


]  SUHMART   REPORT.  67    A 

found  on  the  Slocan  slope,  three  miles  east  of  the  head  of  Deer  Creek. 
It  also  contains  muscovite-bearing  pegmatites,  and  it  is  of  course  also 
younger  than  the  gray  granite. 

"  The  relationship  between  these  and  the  red  granite  was  not  clearly 
seen.  Further  study  may  show  them  to  be  closely  connected  with,  if 
they  are  not  parts  of,  the  same  eruption. 

"  Behind  Robson  and  up  Pass  Creek,  the  granites  contain  bands  Gneiv. 
and  lenticular  and  irregular  inclusions  of  gneiss.  This  gneiss  is  a  fine- 
grained, old  looking,  often  rusty  rock,  with  acid  and  basic  bands.  The 
inclusions  lie  irregularly  in  the  granite,  their  banding  being  often  dis- 
cordant with  the  gneissose  structure  of  the  granite.  In  the  basic  in- 
clusions dykes  of  granite  and  pegmatite  are  pulled  apart,  broken  and 
balled,  giving  it  a  pseudo-conglomeratic  appearance.  It  is  not  known 
whether  these  gneisses  represent  inclusions  of  the  old  Shuswap  gneisses 
or  of  the  oldest  granite  of  the  Kootenay  which  is  so  closely  associated 
with  the  Shuswap  series.  Detailed  study  may  make  it  possible  to 
further  subdivide  the  granites  of  the  district. 

"  All  the  granites  are  cut  to  a  greater  or  less  extent  by  dykes  of  the 
basic  rock,  which  constitutes  the  latest  observed  eruption  of  the  West 
Kootenay  district. 

"  In  the  vicinity  of  Deer  Park,  the  granites  are  replaced  by  sedimen-  Sedimentary 
tary  rocks,  and  by  older  and  more  basic  eruptives,  which  appear  to  be  "^J"- 
augite-porphyrites  and  perhaps  other  greenstones.  These  rocks  extend 
more  or  less  continuously  along  the  lake,  from  five  miles  up  Cayuse 
Creek  to  a  point  about  five  miles  above  Deer  Park.  They  are  some- 
times almost  completely  cut  off  by  the  granites,  but  re-appear  at  inter- 
vals between  the  points  mentioned.  The  sedimentary  rocks  included 
in  this  area  consist  of  crystalline  limestones,  phyllites  and  allied 
schists  probably  equivalent  to  Dr.  Dawson's  Nisconlith  series  (classified 
as  Lowest  Cambrian).  These  rocks  are  found  close  to  and  behind  Deer 
Park.  The  limestones,  which  have  the  greatest  areal  distribution, 
extend  in  a  band  from  two  miles  up  Little  Cayuse  Creek  to  the  lower 
Arfow  Lake  at  Little  Deer  Park. 

"  The  largest  inclusions  in  the  granites  of  this  district,  of  other  Indusioiu  in 
igneous  and  of  sedimentary  rocks,  are  on  the  upper  portions  of  Cariboo,  8^™^^*^ 
Snow  and  Trout  creeks,  behind  Burton  city.  These  rocks  consist  of 
mica-schists,  grey  gneisses  and  limestones,  that  may  be  referred  to  the 
Shuswap  series ;  of  dark  argillites  and  phyllites  of  the  Nisconlith 
series ;  and  of  dark  banded  calcareous  and  siliceous  rocks  similar  to 
the  Slocan  slates  of  the  Sandon  region.  These  rocks  are  cut  by  old 
eruptives,  some  of  which  are  altered  so  as  to  be  only  with  difficulty  dis^ 
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tinguishable  from  the  Shuswap  rocks.  They  are  also  cut  by  the  granites 
knd  by  the  recent  basic  dykes.  On  account  of  the  way  in  which  the 
granite  cuts  into  them,  their  actual  boundary  often  cannot  be  deter- 
mined. This  is  especially  true  of  the  Shuswap  gneisses  in  the  south 
and  west,  where  they  extend  as  innumerable  little  patches  into  the 
granite  of  the  Valhalla  Mountains.  * 

''  The  rocks  on  the  east  shore  of  Upper  Arrow  Lake  are  described  by 
Dr.  Dawson  in  the  Annual  Report  for  1888-89,  Vol.  IV.  (N.S.)  p.  36 
B.  On  the  west  side  of  the  lake  from  the  Halcyon  Springs  south  the 
rocks  are  similar.  To  about  opposite  Cape  Horn,  the  rocks  are  the 
glossy  mica-schists,  gneisses  and  interbanded  limestones  of  the  Shus- 
wap series.  From  this  point  south  they  are  mostly  the  dark  Nisconlith 
argillites  with  numerous  and  large  quartz  veins.  These  rocks  are 
much  compressed,  being  in  places  folded  into  pitching  anticlinoriums 
and  synclinoriums.  Some  green  and  grey  sheared  rocks  were  also 
observed  which  may  correspond  to  the  Adams  Lake  series. 

"  In  addition  to  the  scoring  and  polishing  of  the  rocks  due  to  the 
agency  of  local  glaciers,  and  the  moraines  which  mark  successive 
stages  in  the  retreat  of  these  toward  the  higher  peaks,  evidences  of 
glaciation  due  to  the  great  Cordilleran  glacier  are  found  at  various 
places  throughout  the  entire  district.  The  striking  features  connected 
with  these  are  the  high  altitudes  at  which  they  are  found,  and,  not- 
withstanding the  disturbing  influences  of  the  Valhalla  Mountains  and 
of  the  adjacent  low  Columbia  and  Slocan  valleys,  their  general  persis- 
tency in  direction.  The  general  direction  of  this  striation  is  about  S. 
30*  E.,  bat  local  topography  may  influence  it  to  some  extent. 

"  Terraces  of  silts  and  gravels  were  observed  at  various  places  all 
alongthe  Columbia  slope  from  Burton  City  to  Robson.  While  a  few  were 
seen  above  4000  feet,  more  occurred  in  the  neighbourhood  of  3000  feet, 
and  by  far  the  greater  number  lay  between  2500  feet  and  the  present 
lake-level.  One  of  the  best  marked  and  most  persistent,  which  indi- 
cates rather  a  prolonged  break  in  the  gradual  recession  of  the  waters 
in  which  these  silts  were  laid  down,  is  found  about  five  hundred  to  six 
hundred  feet  above  the  present  level  of  the  Arrow  Lakes  and  Colum- 
bia or  just  about  the  elevation  of  the  old  wide  valley  of  the  Columbia. 
The  general  movements  indicated  by  these  and  other  phenomena,  may 
account  for  some  of  the  later  faulting  by  which  the  mineral  deposits 
have  been  disturbed. 

**  Portions  of  the  district  examined  have  been  fairly  well  prospected, 
and  many  claims  have  been  staked.  But,  although  the  surface  indi- 
cations in  some  instances   are   quite  promising,  little  or  no  develop- 
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ment  work  of  such  a  kind  as  to  prove  the  extent  and  value  of  the  ore- 
bodies,  has  as  yet  been  carried  out  in  this  particular  portion  of  the 
Kootenay  district.     The  economic  minerals  have  been  found  in  veins  ^^^  ^ 

O0CUIT6&06U 

in  all  the  older  rocks,  from  the  gneisses  and  schists  to  the  red  granite. 
Wherever  observed,  the  mode  of  origin  of  the  deposits  seems  to  have 
been  the  same.  They  'occur  in  sheeted  zones  or  bands  of  fracture  in 
the  country-rock,  in  the  neighbourhood  of  white  *  porphyry '  dykes, 
with  which  they  appear  to  be  closely  related.  They  are  sometimes 
found  along  the  edges  of  these  dykes.  It  is  probable  that  they  were 
formed  by  hot  mineral-bearing  solutions  which  attended  the  close  of 
that  period  of  volcanic  activity  that  resulted  in  the  injection  of  the 
white  dykes  into  the  country-rock.  These  solutions,  finding  their  way 
along  the  contacts  in  some  cases,  but  more  usually  following  the 
fissured  zones  in  the  country-rock  as  channels,  percolated  through  it, 
and,  meeting  with  changed  conditions  of  temperature  and  pressure, 
deposited  their  load  of  vein-matter  and  metallic  sulphides,  replacing 
with  this  material  the  original  country-rock.  From  the  character  of 
the  deposits,  it  is  to  be  inferred  that  they  would  be  greatest  where  the 
nature  of  the  rock  afforded  the  readiest  access  to  the  mineralizing 
solutions.  The  lines  of  fracture  being  very  irregular  and  very  nu- 
merous, the  mineralizing  agent  did  not  confine  itself  to  any  one  or  to 
the  same  ones.  Sometimes  the  blocks  of  rock  between  fractures 'were 
entirely  replaced  by  ore,  sometimes  they  remain  as  '  horses '  in  the 
leads.  The  ore-deposits  are  consequently  very  irregular  and  cannot 
be  said  to  have  any  confining  walls  ;  so  that  if  any  rule  is  to  be  applied 
to  their  exploitation,  it  is  to  follow  ore.  Earth-movements  subsequent 
to  their  formation  have  caused  faults  and  dislocations.  While  these 
are  of  various  kinds,  the  amount  of  displacement  is  usually  not  great, 
and  a  careful  study  of  the  ground  will  generally  reveal  the  direction  of 
the  slip.  The  character  of  the  ore  varies  somewhat  with  the  locality, 
but  it  usually  consists  of  the  minerals  pyrrhotite,  galenite,  sphalerite, 
pyrite  and  chalcopyrite.  In  the  Burton  Camp  some  fahlore  occurs  in 
addition,  and,  it  is  stated,  some  tellurides. 

'*  At  Deer  Park,  during  the  season,  development  work  was  in  pro-  Development 
gress  on  the  Blue  Bird,  and  on  two  or  three  other  properties.  *     ^^       *• 

**  On  the  Aaron's  Rod,  two  and  a-half  miles  back  from  the  Needles, 
Lower  Arrow  Lake,  a  tunnel  is  being  driven.  At  the  time  of  visit  it 
was  390  feet  long. 

''  In  the  Burton  City  camp,  several  properties  were  active.     A  com-  Burton  Oity 
pressor  was  being  installed  at  the  Silver  Queen  in  connection  with  the  °*"^P* 
testing  and  opening  up  that  property.     Work  was  being  continued  at 
the  Golden  Hope,  where  a  small  force  has  been  at  work  during  the  past 
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year.  The  main  working  is  a  tunnel  225  feet  long.  On  the  Millie 
Mac  a  force  of  men  was  engaged  making  preparations  for  active 
development. 

•  Big  ledge.  *  «  ^j^  extensi  ve  deposit  of  sulphides  known  as  the  *  big  ledge '  occurs  six 
miles  back  from  the  Upper  Arrow  Lake,  opposite  the  Halcyon  Springs. 
As  no  assay  has  as  yet  been  made,  it  is  not  known  if  this  deposit  has  an 
economic  value.  A  tunnel  six  feet  wide  and  twenty  feet  long  on 
Walcott  and  Skea's  claim,  lay  in  solid  sulphides  consisting  of  pyrite, 
pyrrhotite,  galenite,  sphalerite  and  chalcopyrite.  On  the  surface  the 
ore  is  weathered  to  gosson  or  *  iron-cap  '  to  a  depth  of  three  or  four 
feet.  As  the  surface  is  covered,  and  time  could  not  be  given  to  it^  the 
extent  of  the  deposit  was  not  ascertained.  Nineteen  claims,  all  sup- 
posed to  cover  this  lead,  have  been  staked  out. 

"The  main  work  of  the^season,  as  already  noted,  rendered  it  impos- 
sible to  devote  time  to  the  examination  of  the  mines  actually  in 
operation  in  different  parts  of  West  Kootenay,  with  the  exception  of 
those  of  the  Slocan  region,  but  a  few  notes  on  the  latter,  resulting 
from  personal  observations,  may  be  of  interest. 

Slocan.  "The  past  year  has  proved  to  be  a  prosperous  one  in  the  Slocan 

district,  contrary  to  expectations  in  the  early  part  of  the  season,  when 
the  Klondike  excitement,  together  with  depressed  markets,  threatened 
to  retard  its  development.  Increases  in  the  prices  of  silyer  and  lead  had 
a  stimulating  effect,  so  that  at  the  time  of  my  visit,  substantial  if 
unostentatious  progress  was  steadily  being  made.  The  development 
work,  both  in  the  prospects  and  mines,  has  proved  very  encouraging. 
That  in  the  lower  workings  of  the  large  mines  has  been  particularly 
reassuring  to  those  who  entertained  misgivings  as  to  the  permanency 
of  the  Slocan  leads,  for  the  depth  gained  on  the  Payne,  Last  Chance 
and  other  properties  has  exposed  large  bodies  of  high-grade  ore,  and 
has  demonstrated  the  continuancy  of  the  ore-bodies.  This  permanency 
was  to  be  expected,  such  producers  as  the  Ruth,  Slocan  Star  and 
others,  at  comparatively  low  altitudes,  showing  that  mineralization  on 
a  grand  scale  extended  to  horizons  well  down  toward  the  bottoms  of  the 
valleys.  That  the  majority  of  the  best  known  mines  should  be  located 
near  the  crests  of  the  mountains,  is  to  be  accounted  for  by  the  fact 
that  prospecting  is  there  remarkably  facilitated  by  the  absence  of  super- 
ficial deposits  and  forest  vegetation. 

Mines  at  "  The  Payne  has  maintained  or  increased  its  large  and  steady  ship- 

Sandon.  ments  of  ore,  and  its  payment  of  excellent  dividends.     The  lowest 

workings  are  now  700  or  800  feet  below  the  upper  tunnel,  and  the 

longest  tunnel  is  about  1200  feet.     The  Ruth,  which  passed  last  year 
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into  the  control  of  an  English  company,  has,  under  the  new  manage- 
ment, taken  a  place  second  only  to  the  Payne  as  a  producer.  The 
Slocan  Star  is  working  steadily,  maintaining  its  reputation  as  a  divi- 
dend payer.  Concentrating  ore  was  being  taken  out  at  the  time  of 
my  visit,  but  a  large  quantity  of  clean  ore  was  blocked  out  ready  for 
mining  during  the  winter  months,  when  lack  of  water  makes  it 
advisable  to  shut  down  the  concentrator. 

"  At  the  Last  Chance,  some  shipping  was  in  progress,  but  until  the 
tramway  shall  be  completed,  development  work  is  that  which  is  chiefly 
receiving  attention.  Large  quantities  of  high-grade  ore  are  ready  to 
be  taken  out,  and  it  is  expected  that  as  soon  as  the  facilities  for  ship- 
ping are  perfected  this  mine  will  rank  with  the  heaviest  producers. 

*'  On  the  Noble  Five,  under  the  new  management,  attention  has 
also  been  turned  to  development.  This  appears  to  be  progressing 
favourably,  and  it  may  be  expected  that  regular  shipments  from  this 
property  will  soon  be  resumed.  The  Wonderful,  Sovereign,  Treasure 
Vault.,  Ajax  and  numerous  other  properties  in  the  vicinity  of  Sandon 
have  also  produced  more  or  less  ore. 

"  In  the  Idaho  Basin,  the  larger  mines  are  working  vigorously.   The  Mines  on 
Queen   Bess,  now  owned  by  the  Queen  Bess  Proprietary  Company,  Creek?"^ 
England,  has  become  one  of  the  heavy  shippers.  The  Idaho- Alamo  group 
continues  to  turn  out  large  quantities  of  ore.     Very  high  grade  ore  is 
being  mined  in  the  Idaho,  some  of  it  containing  a  large  percentage  of 
native  silver. 

"  Other  mines  besides  these  mentioned,  in  this  and  other  parts  of  General  move 
the  district,  are  making  favourable  progress.  The  development  work  ^^  P^'^^^ees. 
on  a  number  of  the  prospects  makes  it  probable  that  additions  will  be 
made  to  the  list  of  shipping  mines,  and  a  number  of  new  locations  of 
considerable  promise  are  recorded,  so  that,  at  present,  the  mining 
status  of  the  Slocan  is  regarded  as  more  satisfactory  than  at  any 
previous  time  in  its  history." 


Northern  Alberta. 

(With  adjacent  parts  of  British  Columbia,) 

Mr.  J.  McEvoy  was  engaged  during  the  early  part  of  the  year  in  Work  by  Mr. 
the  construction  of  a  topographical  contoured  map  of  a  portion  of  the  *^'  ^oEvoy. 
West  Kootenay  district,  B.C.,  from  surveys  made  during  the  previous 
summer. 
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Route  through      Upon  his  exploration  of  the  past  season  from  Edmonton  westward 
Pugg^^  through  the  Yellow  Head  Pass  to  the  Fraser  and  Canoe  rivers,  he 

reports  as  follows : — 
PrevioiM  «  i^  the  region  surveyed  during  the  last  season,  explorations   had 

previously  been  made  by  Dr.  (now  Sir  James)  Hector,  in  connection 
with  Captain  Palliser's  exploration  of  British  North  America,  who,  in 
1859,  travelled  from  Edmonton  westward  to  the  Athabasca  River,  which 
he  ascended  for  some  distance  above  Henry  house.  Several  recon- 
naissance expeditions  by  the  government  surveyors  engaged  in  exam- 
ining lines  for  the  Canadian  Pacific  Railway,  were  afterwards  made 
along  this  route,  and  a  final  location  survey  was  completed  in  1876. 

<*  Leaving  Ottawa  on  the  24th  of  May  and  arriving  in  Edmonton 
on  the  1st  of  June,  the  necessary  supplies  were  obtained  and  the 
journey  westward  commenced  on  the  7  th  of  June.  The  party  con- 
sisted of :  Wm.  Spreadborough,  (who,  besides  attending  to  other 
duties,  made  a  collection  of  plants  ) ;  with  F.  A.  Jackson  and  S.  Derr, 
as  packers.  Besides  the  above-mentioned,  Mr.  R.  G.  Hardisty  was 
engaged  to  transport  the  bulk  of  the  supplies  as  far  as  Henry  house. 

Lake  St.  Ann.  "  A  wagon-road  leads  through  a  good  farming  country  as  far  as 
Lake  St.  Ann,  crossing  and  recrossing  the  Sturgeon  River  several 
times  on  the  way.  Lake  St.  Ann  is  shallow,  about  three  and  a-half 
miles  wide  and  eight  miles  long,  to  the  Narrows,  north  of  which  it  is 
reported  to  widen  out  again  to  a  still  larger  body.  At  the  Hudson's 
Bay  post  there,  in  charge  of  Mr.  Taylor,  to  whom  I  am  indebted  for 
courteous  assistance,  the  arrangement  of  packs  was  completed  and  a 
full  complement  of  horses  was  secured. 

"  Leaving  Lake  St.  Ann  on  the  11th  of  June  and  travelling  south- 
westward  via  Island  Lake,  the  Pembina  River  was  reached  on  the 
13th.  At  Island  Lake  is  Pierre  Grey's  trading-post,  the  farthest  out- 
lying settlement  on  the  route  that  is  permanently  occupied,  with  the 
exception  of  Swift's  at  Henry  house. 

Pembina  "  The  Pembina  River  is  about  eighty  yards  wide,  and  at  the  time 

Ij^*"  ^^  of  our  visit  was  quite  shallow  and  easily  fordable.  Earlier  in  the 
spring  or  during  a  rainy  season,  it  is  so  deep  as  to  necessitate  swimming 
horses.  Several  outcrops  of  coal  occur  on  the  banks  of  the  river,  prin- 
cipally above  the  crossing.  The  coal  has  been  on  fire  here  years  ago, 
and  the  overlying  beds  of  clay  and  shale  have  fallen  in,  giving  a  very 
disturbed  appearance  to  the  locality.  The  white  clay  is  partly  burned 
to  a  pale  red  terra  cotta.  Half  a  mile  above  the  crossing,  on  the  east 
side,  a  seam  of  coal  17  feet  10  inches  thick  is  exposed,  of  which  the 
upper  four  feet  is  impure.     On  the  opposite  side  there  is  a  searn 
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13  feet  thick,  having  four  small  partings  of  clay  and  carbona- 
ceous shale,  amounting  in  all  to  nine  inches.  Two  small  seams 
separated  by  carbonaceous  shale  and  clay  overlie  this. 

"  The  valley  of  the  Pembina  is  250  to  300  feet  below  the  level  of  Erosion  of 
the  surrounding  country  and  gives  evidence  of  a  greater  amount  of  valley, 
erosion  than  would  be  expected  from  the  volume  of  water.    A  possible 
explanation  of  this  will  be  given  later,  based  upon  what  was  seen  at 
the  mountains  near  its  source. 

"  Beyond  the  Pembina,  the  route  ascends  quickly  to  the  level  of  the  E®™^*?***- 
surrounding  country,  which,  away  from  the  immediate  vicinity  of  the  Leod  River, 
streams  is  flat,  and  it  continues  westward,  crossing  the  Lobstick  River, 
a  tributary  of  the  Pembina  locally  known  as  Buffalo-dung  River,  at  a 
point  where  its  valley  is  only  fifty  feet  deep.  Further  westward,  the 
route  crosses  a  gradually  rising  country  that  slopes  gently  northward 
toward  the  Lobstick  River.  The  small  tributary  streams  make  very 
little  impression  on  the  surface,  and  no  rock-exposures  are  to  be  found, 
in  fact  none  were  seen  all  the  way  from  the  Pembina  to  the  McLeod 
River.  The  characteristics  of  the  route  are,  thick  small  timber,  the 
greater  part  of  which  has  been  killed  by  fire,  and  windfall,  frequent 
bog-holes  and  deep  sticky  mud  with  several  bad  muskegs.  As  few 
persons  who  travel  this  way  ever  cut  a  stick  if  they  can  get  around  or 
jump  over  it,  it  can  readily  be  understood  that,  especially  in  a  wet 
season,  the  so-called  trail  is  all  but  impassable.  The  old  trail  made  in 
connection  with  the  government  railway  explorations  of  1874-76,  is 
still  distinguishable  in  places  but  is  of  little  service.  The  corduroy 
laid  down  at  that  time  across  the  muskegs  and  swamps  is  now  in  such 
a  bad  state  of  preservation  as  to  be  unsafe  for  animals. 

"  Before  reaching  the  McLeod  River,  two  of  its  tributaries.  Wolf 
Creek  and  Moose  Creek  were  crossed.  The  former  is  a  considerable 
stream  heading  with  a  branch  of  the  Pembina  River.  Between  these 
two  streams  the  trail  runs  along  a  sand-ridge  trending  N.  65*  W.,* 
nearly  two  miles  in  length,  bending  toward  its  western  end  to  S.  70* 
W.,  with  several  spurs  turning  off  N.  55*  E.  The  width  of  the 
ridge  is  fifteen  to  thirty  yards,  its  height  five  to  forty  feet  and  the 
elevation  above  sea  about  2900  feet. 

Two  and  a-half  miles  beyond  Moose  Creek,  the  McLeod  River  was  McLeod 
reached  and  crossed.     It  is  110  yards  wide  and  at  that  time  (June     ^^®'* 
19th)  not  more  than  two  feet  deep  at  the  ford ;  although  the  volume  of 
water  is  far  greater  than  that  of  the  Pembina  its  valley  is  compara- 
tively shallow,  being  only  90  to  ICO  feet  deep. 

*  BeAringB  refer  to  the  true  meridian,  but  it  must  be  understood  that  both  bearings 
and  distances  are  here  g^ven  subject  to  correction. 
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"  Following  the  north  bank  of  the  McLeod,  the  Big  Eddy  is  reached 
in  seven  miles.  Here  the  river  takes  a  semicircular  bend  to  the  south, 
while  the  trail,  continuing  westward,  joins  it  again  at  White  Mud 
Creek,  a  distance  of  ten  miles.  A  large  tributary  called  by  the  Indians, 
Stick  River,  which  rises  near  the  base  of  the  mountains,  joins  the 
McLeod  at  the  southern  point  of  this  bend.  From  White  Mud  Creek, 
the  trail  follows  the  river  thirteen  and  a-half  miles  further,  to  a  point 
formerly  known  as  Plum  Pudding  Cache,  now  called  the  Leavings. 
Rock  exposures  are  not  frequent  on  this  part  of  the  McLeod,  but 
where  seen  consist  of  coarse,  gray  and  yellowish-gray  sandstones,  clayey 
sandstones,  false-bedded,  carbonaceous  shale  and  small  seams  of  lignite. 
They  are  of  Laramie  age  and  probably  represent  the  lower  division  of 
that  series. 

"  At  the  Leavings  the  river  bends  southward,  while  the  trail  conti- 
nuing to  the  west  crosses  the  watershed  to  the  Athabasca  River.  This 
watershed  is  a  slightly  rolling  country,  rising  gently  to  a  height  of  940 
feet  above  the  McLeod  or  1340  feet  above  the  Athabasca.  In  a 
straight  line,  the  distance  between  the  rivers  is  only  about  ten  miles. 
The  trail,  however,  turns  south-westward  from  the  summit  and  reaches 
the  Athabasca  at  a  point  twenty  miles  distant  from  the  Leavings  of 
the  McLeod.  All  this  country  has  been  overrun  by  fire  a  few  years 
ago  and  much  of  the  timber  destroyed  was  of  merchantable  size. 

"  The  climate  of  the  country  so  far  passed  over,  is  decidedly  wet, 
but  as  the  bottom  of  the  Athabasca  valley  is  approached  evidences  of 
a  change  become  apparent,  such  as  smaller  and  more  scattered  timber, 
steeper  slopes  on  the  side-hills  and  cut-banks  of  streams,  and  a  marked 
difference  in  the  vegetation.  The  difference  is  more  noticeable  farther 
up  the  river,  and  is  most  pronounced  from  Jasper  house  to  Henry 
house. 

"  Near  the  mouth  of  the  small  stream  named  Sandstone  Creek,  down 
which  the  trail  descends  to  the  Athabasca,  in  an  exposure  of  gray  and 
carbonaceous  shales,  and  gray  and  yellowish  sandstones,  some  fossils 
were  obtained.  Mr.  Whiteaves,  in  a  preliminary  examination  of 
these,  finds  that  they  correspond  with  the  fossils  found  elsewhere  in 
the  Lower  Laramie  rocks. 

'*  Four  miles  farther  up  the  Athabasca,  at  a  place  known  as  Ne-kas-pe- 
kwat  (corrupted  into  Cache  Pecotte),  a  branch  route  turns  northward, 
crossing  the  river  and  leading  to  the  Smoky  River.  This  part  of  the 
Athabasca  valley  is,  to  a  great  extent,  an  open  grass  country,  with 
some  light,  second-growth  timber.  The  slope  of  the  south-west  side 
of  the  valley  is  very  gentle,  and  at  a  distance  of  a  mile  back  the 
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elevation  is  not  more  than  a  hundred  feet  above  the  river.  The  same 
characteristics  continue  up  to  Prairie  Creek,  a  distance  of  five  miles 
further.  Here  the  first  evidence  of  the  disturbance  connected  which  the 
uplift  of  the  mountains  is  seen.  Greenish  sandstones  interbedded  with  ^^®^  ^^vn\ 
black  shales,  etc.,  holding  small,  irregular  seams  of  lignite,  are  found,  sandstones. 
striking  N.  80°  W.,  and  dipping  to  north  and  south  at  angles  of  70°  to 
vertical.  These  rocks  may  represent  the  Pierre  shales  and  Fox  Hill 
sandstones. 

"  As  yet  there  is  no  approach  to  a  mountainous  condition,  as  not- 
withstanding the  evidence  of  great  folding  in  the  rocks,  the  hills  in 
the  vicinity  of  the  river  nowhere  rise  more  than  400  or  500  feet. 

"Just  above  the  mouth  of  Prairie  Creek,  the  river  bends  to  the 
westward  for  a  distance  of  eight  miles,  where  it  issues  from  Brul^ 
Lake.  This  lake  is  an  enlargement  of  the  river  about  seven  miles 
long  and  half  a  mile  to  a  mile  in  width.  The  trail  does  not  follow 
this  detour  of  the  river,  but  ascends  Prairie  Creek  nine  miles,  then 
turns  south-westward  across  Drystone  Creek  to  Fiddle  Creek,  which 
flows  into  the  Athabasca  at  the  head  of  Brul^  Lake. 

"  As  Prairie  Creek  is  ascended,  the  ridges  that  run  at  right  angles  Limestones. 

to  its  course  become  more  elevated,  and   between  Prairie  Creek  and 

Drystone  Creek  rises  the  first  foot-hill  of  the  Rockies.     The  limestones 

make  their  appearance  here  to  the  north-eastward  for  the  first   time, 

in  a  sharply  folded   anticline,  slightly   overturned.     On  the  opposite 

side  of  the  river,  in  Bullrush  Mountain,  the  limestones  have  apparently 

been  similarly  folded,  but  afterwards  disturbed  and  broken  by  a  thrust 

from  the  south,  resulting  in  at  least  two  lines  of  fault.     The  principal 

rocks  here  are  fine-grained  gray  and  bluish  limestones,    and  with  these 

are  associated  thin-bedded  yellowish- weathering  siliceous  and  calcareous 

shales,  dark  flaggy  limestone  and  carbonaceous  shale. 

"  It  would  be  unadvisable  in  this  preliminary  report  to  make  any  Formations 
,.,  ,  M,  ,,  ,  represented. 

Statements  m  detail  as  to  the  age  of  these  rocks,   as  the  season  s  work 

has  not  yet  been  plotted,  nor  have  the  fossils  been  critically  examined. 

There  is,  however,  a  great  thickness  of  rocks  exposed  in  the  Athabasca 

valley,  comprising  blue  and   gray  limestones,  magnesian  limestones, 

frequently  unequally  hardened   and  holding  cherty  layers,  quartzites 

more  or  less  dolomitic  in  parts,  with  some  yellow  shale  and  carbon. 

aceous  shale.     Carboniferous  and  Devonian  beds  are  represented  and 

also,   probably,  some  Cambrian  rocks    corresponding  to  the  Castle 

Mountain  Group  of  Mr.  McConnell.     The  rocks  occurring  in  the  first 

foot-hill  mentionedabove,  very  probably  represent  the  Banff  Limestones. 

"  From  this  point  upward,  high,  rugged  mountains  stand  up  boldly 

on  each  side  of  the  valley,  with  vertical  cliffs  and  steep  talus-slopes. 
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leaving  a  flat-bottomed  valley  one  to  two  miles  wide  through  which 
the  Athabasca  winds,  seldom  in  one  united  stream  but  lost  in  a  net- 
Roche  Miette.  work  of  sloughs.  The  most  notable  feature  is  Roche  Miette,  a  bare 
rock- promontory  with  a  vertical  face,  standing  on  the  east  side  of  the 
valley  just  })elow  Jasper  Lake.  The  timber-line  is  low,  trees  being 
seldom  found  above  6000  and  frequently  dying  out  at  5500  feet,  the 
limit  in  each  case  being  largely  determined  by  the  sheltered  or  exposed 
nature  of  the  situation.  The  general  aspect  of  the  mountains  is 
rugged  and  barren,  the  slopes  being  too  steep  in  most  parts  to  support 
a  growth  of  trees. 

"The  strike  of  the  rocks  is  from  S.  60°  E.  to  S.  70°  E.,  and  the 
confluent  streams  having  the  same  direction  are  generally  arranged  in 
pairs,  each  pair  occupying  one  continuous  valley,  crossing  the  main 
valley  approximately  at  ^ht  angles.  A  notable  example  of  this  is 
found  in  the  case  of  Rocky  and  Stony  rivers  (the  latter  originally 
Snake  Indian  River),  which  join  the  Athabasca  near  the  site  of  Jasper 
house  at  the  foot  of  Jasper  Lake. 
Jasper  Lake.  **  Rocky  River,  where  crossed  near  the  mouth,  is  divided  into  ten 
separate  channels  and  was  barely  fordable  at  the  time.  Jasper  Lake 
is  about  six  miles  long  and  a  mile  in  width.  Its  eastern  shore  is 
formed  by  a  narrow  sand-ridge,  thirty  feet  high  and  fifty  yards  to  a 
quarter  of  a  mile  in  width.  On  the  other  side  of  the  ridge  and  ex- 
tending to  the  base  of  the  hills  are  two  smaller  bodies  of  water  known 
as  Fish  Lakes.  The  present  form  of  this  ridge  is  entirely  due  to  the 
action  of  the  wind,  drifting  up  the  fine  silty  sand  from  the  beach  and 
dropping  in  on  the  top.  The  same  action  is  going  on  along  the  banks 
of  the  river  higher  up  the  valley  and  was  also  noticed  on  the  east 
shore  of  Bruy  Lake. 

"  Several  springs  of  sulphuretted  water  occur  in  this  part  of  the 
valley,  the  largest  seen  being  on  the  east  side  about  three  miles  above 
Jasper  Lake.  A  stream  of  cold  bluish-green  water,  three  feet  wide 
and  four  inches  deep,  smellinsj  very  strongly  of  sulphuretted 
hydrogen,  comes  from  under  the  dolomite  rocks,  leaving  a  deposit  of 
native  sulphur  in  its  channel. 

"  A  few  miles  above  Jasper  Lake,  the  Athabasca  bends  slightly 
towards  the  east,  and  continues  in  that  direction  to  the  site  of  Henry 
house,  receiving  the  waters  of  Snaring  River  from  the  west  on  the 
Under  ground  way.  At  Henry  house  the  Maligne  River  flows  in  from  the  east.  It  is 
a  swift  stream,  fordable  only  at  very  low  water,  and  possesses  no  remark- 
able features  for  the  first  mile  and  a-half  above  its  mouth.  It  then 
comes  from  a  narrow  winding  gorge  fifty  to  a  hundred  feet  deep  and 
fifteen  to  thirty  feet  wide.     The  rocky  walls  of  this  chasm  have  partly 
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closed  over  and  in  places  are  almost  touching,  boulders  lodged  in  the 
crevice  preventing  them  from  closing  cJtogether.  This  is  partly  due 
to  a  fracture  in  the  rocks  at  one  side.  On  reaching  the  level  of  the 
valley  above  the  gorge,  350  feet  above  the  Athabasca  River,  it  is  seen 
that  the  volume  of  the  stream  is  only  about  one-eighth  of  that  below, 
and  it  is  evident  that  the  main  supply  of  water  comes  through  under- 
ground passages. 

"  Mr.  Hardisty  set  out  on  his  return  to  Edmonton  on  the  4th  of  Gross  the 
July  with  the  twelve  hired  horses.  The  remainder,  with  all  the  outfit, 
were  across  the  Athabasca  on  the  5th.  The  river  is  swift  and  narrow 
at  the  crossing  place,  just  below  the  mouth  of  Maligne  River.  About 
half  the  provisions  were  stored  at  Mr.  Swift's  cabin  on  the  west  side, 
two  miles  and  a  half  below  the  crossing,  and  the  westward  journey 
was  resxuned  on  the  7th. 

"  Three-quarters  of  a  mile  above  Henry  house,  the  Pevono-Carboni-  Faulted  con- 
ferous  limestones  are  cut  oflF  by  a  fault,  and  notwithstanding  the  great  Ri^^^  TOrieel^ 
thickness  of  these  rocks  no  trace  of  them  was  found  on  the  route  west  of 
this.  The  rocks  brought  into  contact  with  the  limestones  by  this  faulty 
ai'e  hard,  fine-grained  conglomerates  or  coarse  quartzitic  sandstones. 
Some  of  these  conglomerates  hold  pebbles  up  to  half  an  inch  in  dia- 
meter of  pinkish,  milky,  and  semi-transparent  quartz,  the  whole  very 
closely  resembling  the  conglomerates  of  the  Bow  River  series.  Asso- 
ciated with  these  conglomerates  and  underlying  them,  a  short  distance 
to  the  south,  on  the  Miette  River,  are  fine-grained  conglomerates  which 
have  been  squeezed  out  to  a  schist,  with  a  great  development  of  fine 
pale  mica.  Interbedded  with  these  are  fine-grained  gray  and  greenish- 
gray  schists  with  thin  slaty  cleavage.  The  course  of  the  Miette  River, 
which  comes  from  the  Yellow  Head  Pass  and  empties  into  the  Atha- 
basca five  miles  above  the  Maligne,  follows  approximately  the  summit 
of  a  broken,  anticlinal  fold  of  these  rocks. 

'*  Ascending  the  Miette  River,  the  trail  follows  the  rocky  ridges  Miette  Rirer» 
near  the  stream  and  through  windfalls  of  small  dead  pines  for  a  couple 
of  miles,  then  descending  to  the  river-flat,  it  crosses  the  stream  four 
times  in  a  distance  of  three  miles,  in  order  to  avoid  steep  rocky  banks. 
The  animals  have  to  swim  at  the  lower  ford,  except  at  low  stages  of 
the  water.  Ten  miles  up,  the  river-bottom  widens  and  the  stream 
takes  a  winding  course  through  marshes  and  meadows  half  a  mile  and 
more  in  width.  The  valley  continues  of  this  character  to  within  a 
mile  of  the  pass,  the  main  water  supply  having  in  the  meantime  been 
received  from  the  lateral  valleys. 

"  Miette  River  is  crossed  for  the  last  time  at  a  point,  where  the  Yellow  Head 
channel  is  blocked  by  log  jams  and  the  stream  is  divided  into  several 
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branches  running  among  the  trees.  When  the  last  of  these  branches  is 
crossed  it  is  suddenly  realized  that  the  summit  of  the  Yellow  Head 
Pass  has  been  crossed,  as  at  high  stages  some  of  the  water  empties  by 
this  branch  into  the  Eraser  watershed.  The  elevation  of  the  summit 
of  the  pass  is  3733  feet  above  sea-level,  according  to  the  railway  sur- 
vey. It  is  distant  eighteen  mUes  in  a  straight  line  from,  and  is  400 
feet  above,  the  Athabasca  River. 

Valley  west  of  "  From  the  summit,  the  route  follows  the  bottom  of  the  valley  in  a 
south-westerly  direction,  inclining  gently  downward  to  Yellow  Head 
(or  Cow-dung)  Lake,  distant  two  miles  and  a-half  and  100  feet 
below  the  pass.  Yellow  Head  Lake  is  a  narrow  body  of  water  about 
five  miles  long  and  half  a  mile  in  width.  The  route  follows  the  north- 
west shore,  passing  through  a  thick  windfall  of  heavy  timber  on  the 
way.  A  small  stream,  a  mile  in  length,  carries  the  waters  of  this  lake 
into  the  Fraser  Biver,  which  is  here  a  large,  rapid,  muddy  stream  an- 
fordable  at  this  season. 

Books  aeen  in      "  Throughout  the  pass,  in  the  bottom  of  the  valley,  exposures  con- 
the  pass.  tinue  of  gray,  rather  fine-grained  schistose  conglomerate,  with  greenish- 

gray  smooth  schists  and  blackish  argillites,  while  the  mountains  which 
stand  on  each  side  of  the  pass  behind  intervening  foot-hills  or  ridges, 
show,  overlying  these  rocks  a  great  thickness  of  fine-grained  gray 
quartzites,  having  below  them,  150  feet  or  more  of  light-gray  coarsely 
crystalline  dolomite.  A  mountain  on  the  north  side  of  the  pass  was 
ascended  to  examine  these  rocks  and  to  obtain  topographical 
sketches. 

Fruer  River        "  The  valley  of  the  Fraser,  down  which  the  trail  now  proceeds,  is 
valley.  ^-^j^  ^^^^^  partly  free  of  timber.     The  river  hugs  the  base  of  the  steep 

mountain-side  to  the  south,  leaving  a  gently  rising  slope  on  the  north, 
half  a  mile  or  more  in  width.  A  few  miles  down,  the  timber  becomes 
larger  and  thicker  and  at  a  distance  of  twelve  miles  from  the  pass  the 
first  of  the  recently  burnt  country  begins.  The  burnt  forest  continues 
almost  without  interruption  to  T^te  Jaune  Cache,  the  greater  part  of 
it  having  been  set  on  fire  early  this  season.  Fourteen  miles  from  the 
pass  a  large  stream  called  Grant  Brook  flows  in  from  the  north.  It 
is  about  fifty  feet  wide  and  very  swift.  A  mountain  on  the  west  side 
of  this  stream  and  north  of  the  Fraser  was  visited,  and  showed  gray 
quartzites,  crystalline  dolomite  and  some  white  crystalline  limestone, 
with,  overlying  these,  dark-blue  flaggy  limestones  and  yellowish  and 
greenish-gray  schists.  The  direction  of  the  Fraser  in  this  part  is  along 
the  strike  of  the  rocks.  Two  large  tributaries  come  in  from  the  south 
besides  numerous  smaller  ones. 
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"  Moose  River  is  three  miles  below  Grant  Brook.  It  is  a  rapid, 
muddy  stream  150  feet  wide,  and  fordable  except  at  very  high  water. 
The  head  of  Moose  Lake  is  two  miles  and  a-quarter  below  the 
crossing  of  Moose  River.  The  lake  is  eight  miles  and  a-half  long, 
and  a  mile  wide  near  the  east  end,  narrowing  gradually  toward  the 
west.  Another  large  tributary  from  the  south  flows  in  near  the  head  Destruction 
of  the  lake.  Much  valuable  spruce  timber  has  been  destroyed  by  fire  °^  ^"'il*'' 
in  this  part  of  the  valley. 

"The  Fraser  River,  issuing  from  Moose  Lake,  continues  its  west- 
ward course,  moving  slowly  along  in  a  wide  stream  for  two  or  three 
miles,  when  it  narrows,  and  taking  a  steeper  grade,  hurries  rapidly 
downward.  Fourteen  miles  below  Moose  Lake,  the  first  of  two  large 
northern  tributaries,  a  mile  and  a  half  apart,  joins  the  Fraser.  This 
is  a  shallow  stream  100  feet  wide,  with  a  moderate  current  flowing 
past  the  base  of  Robson  Peak,  an  exceptionally  grand  mountain 
standing  about  five  miles  north  of  the  Fraser.  A  rough  calculation  Highest 
makes  the  height  of  this  peak  13,500  feet  above  sea-level,  which  J^^^^*^^"" 
shows  it  to  be  the  highest  known  point  in  the  Rocky  Mountains  north 
of  the  International  boundary.  These  streams  were  collectively 
known  as  the  Grand  Forks  of  the  Fraser  River.  The  western  tribu- 
tary, now  commonly  known  as  Swift-current  River,  is  an  erratic, 
turbulent  stream,  fed  by  glaciers.  It  may  sometimes  be  forded  with- 
out difficulty  in  the  morning,  and  by  evening  be  utterly  impassable. 

"  A  mountain  standing  between  these  streams,  shows  schistose  con- 
glomerate interbedded  with  soft  greenish-gray  schist,  and,  near  the 
top,  layers  of  dark,  flaggy  limestone  and  gray  and  black  argiUite. 

'^A  little  above  this  point,  the  Fraser  River  changes  its  former 
direction  of  N.  65*  W.  to  that  of  S.  60"  W.,  and  continues  in  the 
last-mentioned  direction  to  TSte  Jaune  Cache,  cutting  obliquely  across 
the  strike  of  the  rocks.  From  Swift-current  River  to  the  Cache  is 
ten  miles,  and  in  the  latter  part  of  this  distance  the  valley  narrows 
noticeably,  the  river  being  confined  by  high  gravel  banks,  and  near 
the  Cache,  by  low  rocky  blufEs. 

"  At  T^te  Jaune  Cache,  the  Fraser  emerges  into  the  great  vcJley  Great  valley 
which  is  the  most  important  feature  of  the  western  mountainous  Cache.  *""* 
country.  A  good  description  of  this  valley,  with  particular  reference 
to  another  part  of  its  length,  is  given  by  Mr.  McConnell  in  the  Annual 
Report  for  1 894  (pp.  18-1 9c).  The  bottom  of  the  valley  is  here  four  to 
five  mile^  wide  and  very  level.  Having  a  dry  climate  it  is  covered  with 
only  a  light  growth  of  pine  trees.  So  well  are  its  main  characteristics 
preserved  throughout,  that  here  there  is  a  striking  resemblance  to 
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that  part  of  it  seen  near  Donald,  on  the  Canadian  Pacific  Railway- 
It  deserves  a  name  of  more  than  local  descriptive  significance. 

"  The  Fraser  now  bends  to  the  norLh-west  down  this  valley,  receiving 
a  tributary,  the  McLennan  River,  from  the  south-east.  *  The  McLen- 
nan takes  its  rise  in  a  shallow  lake  in  the  main  valley,  called  Cranberry 
Lake,  distant  fifteen  miles  from  the  Fraser  and  having  an  altitude  of 
2622  feet,  but  acquires  most  of  its  water  from  the  adjacent  moun- 
tains. It  is  only  three-quarters  of  a  mile  from  Cranberry  Lake  to 
the  Canoe  River,  which  comes  in  from  the  south-west  and  flows  down 
the  main  valley  in  a  direction  opposite  to  the  Fraser. 

''  Seven  mountains  in  this  vicinity  were  visited,  four  on  the  east 
side  and  three  on  the  west  of  the  valley.  It  is  evident  that  the  valley 
not  only  marks  a  great  division  in  the  topography,  but  also  forms  a 
dividing  line  of  geological  importance.  On  the  east  side,  the  first  rocks 
met  with  are  conglomerates,  now  squeezed  so  as  to  assume  the  outward 
appearance  of  coarse  mica-schist.  These  are  overlain,  near  the  sum- 
mits, by  undulating  folds  of  black  argillite  and  yellow  schists,  includ- 
ing beds  of  dark  flaggy  limestone,  yellow,  finely  crystalline,  dolomitic 
limestone  and  talc.  The  former  of  these  probably  correspond  with 
the  Bow  River  series,  and  the  latter  with  the  Castle  Mountain  group 
of  Cambrian  age.  The  western  side  is  composed  entirely  of  rocks  not 
met  with  previously  on  this  exploration.  They  consist  of  garnet- 
iferous  mica-schists  and  gneisses,  with  some  blackish  micaceous 
schists  and  light- coloured  gneisses  that  represent  a  foliated  granitoid 
rock.  The  garnet-mica-schist  is  the  predominating  rock.  In  some 
places  it  is  made  up  almost  entirely  of  mica  and  garnet.  These  rocks, 
although  differing  somewhat  from  the  Shuswap  series  as  seen  further 
south,  are  pretty  certainly  referable  to  that  series.  They  hold  numer- 
ous veins  of  coarse  pegmatite,  which,  besides  the  ordinary  constitu- 
ents, contain  tourmaline,  garnet,  cyanite,  beryl  and  apatite. 

*'  On  one  of  these  veins  the  Bonanza  mica  claim  is  located,  seven 
miles  south  of  Tete  Jaune  Cache,  5300  feet  above  the  level  of  the  Fraser 
River.  The  vein  is  about  fifteen  feet  wide,  where  an  opening  has  been 
made,  dipping  S.  45*  W.  conformably  with  the  country-rock.  Its  con- 
tinuation toward  the  north-west  is  covered  with  talus  from  the  moun- 
tain, while  on  the  south-west  side  of  the  opening  the  original  top  of 
the  deposit  is  seen  covered  by  the  mica-schist.  At  the  time  of  our 
visit,  Messrs.  S.  Winter  and  J.  F.  Smith,  with  a  party  of  ten  men, 
were  engaged  in  taking  out  and  cutting  mica  intended  for  shipment  by 
pack-horses  to  the  nearest  railway  point.  The  quartz,  felspar  and 
mica  are  separated  into  large  masses,  the  crystals  of  mica  being 
frequently  eighteen  inches  long  and  eleven  inches  wide,  and  are  found 


Digitized  by 


Googh 


]  SUMMARY    REPORT.  81    A 

in  greatest  abundance  near  the  hanging  wall.  It  is  evident  that  the 
mass  was  cooled  at  a  great  depth  and  very  slowly  to  permit  of  this 
amount  of  segretion.  While  practically  no  work  has  been  done  with 
a  view  of  proving  the  extent  of  the  deposit,  it  may  reasonably  be 
expected,  from  what  actually  appears,  that  a  large  quantity  of  mica 
can  be  obtained  here.  The  mica  is  a  transparent  muscovite  with  a 
very  light-greenish  cast  and  is  otherwise  of  excellent  quality.  The 
probabilities  of  further  important  developments  appear  to  be  very 
favourable. 

'*  Another  claim,  owned  by  some  Edmonton  miners,  is  situated  a  few 
miles  south-east  of  the  Bonanza.  Fifteen  miles  to  the  south- east  on 
the  mountains,  near  the  head-waters  of  Canoe  River,  several  claims 
have  also  been  staked.  On  one  of  these  some  work  is  reported  to 
have  been  done,  exposing  a  deposit  of  marketable  mica.  It  may  be 
expected  that  further  discoveries  of  valuable  mica  deposits  will  be  made 
in  these  rocks,  which  are  of  the  same  character  for  a  distance  of  twenty 
miles  at  least,  and  probably  much  further. 

"  A  great  hindrance  to  the  dev^elopment  of  this  or  any  other  mining  Necessity  of 
industry  in  this  part  of  the  country,  is  the  difficulty  of  travelling 
without  proper  trails.  It  requires  seventeen  to  twenty  days  to  reach 
TSte  Jaune  Cache  from  Kamloops,  a  distance  of  215  miles,  in  the 
present  state  of  the  trail.  From  Edmonton  to  the  Cache,  a  distance 
of  about  350  miles,  requires  ordinarily  twenty-five  days,  but  in  a  very 
favourable  season  the  distance  might  be  covered  in  twenty  days.  It 
will  thus  be  seen  that,  apart  from  the  question  of  shipping  out  the 
product-s  of  the  mines,  the  greater  part  of  the  short  season  available  is 
wasted  in  travelling  to  and  fro.  A  moderate  sum  of  money  if  properly 
expended  on  these  routes,  would  put  them  in  a  fairly  passable 
condition. 

"  The  rocks  of  the  Shuswap  series,  mentioned  above  as  occupying  the 
south-western  side  of  the  great  valley,  do  not  carry  gold,  but  on  the 
other  side  colours  can  be  obtained  in  most  of  the  tributary  streams. 
On  the  mountains  about  seven  miles  from  the  Cache,  in  the  rocks 
before  mentioned  as  probably  corresponding  to  the  Castle  Mountain 
group,  numerous  quartz  veins  were  observed.  Where  these  were  Quartz  veins, 
noted,  the  cleavage  of  the  rocks  dips  south  at  high  angles,  while 
a  secondary  vertical  cleavage  or  jointage  runs  north-and-south.  The 
larger  and  more  numerous  quartz  veins  run  parallel  to  this  secondary 
cleavage,  and  have  a  thickness  of  from  one  to  five  feet,  while  smaller 
lenticular  veins  follow  the  principal  cleavage.  These  veins  show  a 
good  deal  of  oxidized  iron-pyrites  and  some  galena.  The  galena  Argentiferous 
proved  to  be  argentiferous.  ^  ^^^ 
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**  Quartz  veins  are  to  be  seen  in  many  places  along  the  route,  all  the 
way  from  this  place  to  the  Athabasca  River.  On  the  Miette  River,  the 
rocks  are  frequently  marked  with  a  reticulation  of  small  veins  of  white 
quartz.  Sometimes  these  reach  a  width  of  two  feet  and  over,  and 
claims  have  been  located  there  from  which  assays  of  eight  dollars  per 
ton  in  gold  are  reported.  Colours  of  gold  can  be  obtained  in  several 
places  on  the  Miette  River.  At  the  faulted  junction  of  the  limestones 
and  conglomerates,  near  Henry  house,  galena  was  noted  in  a  small  vein. 

"  On  the  return  journey,  some  further  work  was  done  on  the  north 
side  of  the  Fraser  valley  above  Moose  Lake,  to  ascertain  the  position 
of  a  band  of  rusty  quartzite  which  weathers  out  to  a  brilliant  red 
colour.  Viewed  from  a  distance,  these  mountain 3  have  a  gorgeous 
appearance  of  red  and  yellow,  and  suggest  the  name  of  Rainbow 
Mountains. 

*^  Returning  to  Swift's  place,  near  Henry  house,  on  the  1st  of 
September,  the  provisions  that  had  been  stored  there  two  months 
previously  were  found  all  safe,  and  we  were  further  indebted  to  Mr. 
Swift  for  exchanging  a  quantity  of  them  for  others  that  were  more 
required.  The  next  two  weeks  were  spent  in  collecting  fossils  and  in 
tracing  out  the  complicated  faults  and  folds  of  the  rocks  previously 
mentioned  along  the  Athabasca  River. 

"  On  the  14th  of  September,  the  Athabasca  was  again  crossed,  and 
having  moved  down  the  river  as  far  as  the  head  of  Jasper  Lake,  the 
exploration  of  a  route  through  the  mountains  to  the  head  of  a  branch 
of  the  Brazeau  River,  was  commenced.  The  route  selected  was  one 
that  had  been  travelled  by  the  Indians  many  years  ago,  previous  to 
the  railway  exploration  of  1874.  Ascending  a  small  stream  called 
Jack  Creek,  that  flows  into  the  Athabasca  above  Jasper  Lake,  and 
travelling  in  a  direction  S.  60**  E.  over  three  minor  summits  of  5500 
to  6000  feet,  the  route  then  turns  northward  into  the  valley  of  Rocky 
River.  It  reaches  this  river  at  a  point  distant  sixteen  miles  and 
a-half  from  its  mouth  in  a  straight  line.  The  valley  of  the  river 
is  remarkably  straight,  following  the  strike  of  the  rocks,  and  is  shut  in 
by  high  waJMike  mountains  on  each  side.  At  a  distance  of  fifteen  and 
a-haJf  miles  further  up,  the  river  forks,  the  greater  part  of  the  water 
coming  in  from  the  southern  branch.  Following  the  other  branch, 
which  has  a  general  direction  of  S.  65"  E.,  the  summit  is  reached  in  a 
further  distance  of  thirteen  miles,  the  route,  for  a  great  part  of  the 
way,  being  along  the  stony  bed  of  the  stream.  The  altitude  of  the 
summit  is  about  7500  feet. 

*'  The  branch  of  the  Brazeau  on  the  other  side,  descends  rapidly,  but 
without  any  caflon,  and  bending  northward,  at  a  distance  of  thirteen 
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nuleB  from  tbe  summit  it  emerges  from  the  mountains  into  a  plateau 
country  of  about  5000  feet  elevation.  Three  miles  east  of  this  place, 
the  main  branch  of  the  Brazeau,  which  heads  with  the  Athabasca 
Kiver  near  Brazeau  Lake,  also  comes  out  of  the  mountains. 

*'  The  rocks  met  with  on  this  route  are  the  same  as  those  seen  between  Uplift  of 
Jasper    house   and  Brul^  Lake.     Their  attitude  at  the  edge  of  the  £r^^Q    ^° 
mountains,  is,  however,  very  different  from  that  on  the  Athabasca.  I^^er. 
No  folding  or  crushing  is  to  be  seen,  but  a  straight  uplift  without 
contortion  of  the  beds  and  apparently  without  overthrust,  for  although 
the  talus  from  the  limestones  obscures  the  line  of  contact  with  the 
Cretaceous  sandstones,  these  rocks  are  both  found  in  place  in  the  bed 
of  the  stream  in  positions  that  preclude  the  possibility  of  a  lateral 
movement  of  any  extent. 

'<  It  was  then  decided  that  to  return  north-westward,  near  the  base 
of  the  mountains,  and  to  descend  the  McLeod  Biver,  was  likely  to 
yield  more  new  information  than  could  be  gained  by  following  the 
more  direct  route  down  the  Brazeau  and  North  Saskatchewan  rivers. 
Accordingly,  an  old  Indian  trail  leading  in  the  required  direction  was 
followed.  It  traverses  a  level  country,  having  an  elevation  of  5000 
feet  above  the  sea  and  strongly  marked  by  terraces  of  round  coarse 
gravel  composed  of  limestone  and  quartzite  materials.  A  low  range 
of  hills  eight  to  ten  miles  to  the  north-east^  through  which  the  Brazeau 
River  has  since  cut  its  way,  at  one  time  evidently  held  in  a  body  of 
water  here.  Another  branch  of  the  Brazeau,  nine  miles  from  the  one 
just  left^  was  crossed,  and  six  miles  farther  on  the  most  northerly 
branch  of  that  stream  comes  from  behind  a  long  range  of  foot-hills 
having  an  elevation  of  about  6500  feet.  It  seems  probable,  from  the 
extent  of  the  erosion  in  the  Pembina  valley  lower  down,  that,  at  least 
part  of  the  drainage  from  the  mountains  now  emptying  into  the 
Brazeau,  at  one  time  found  its  way  into  the  Pembina  Biver  which  lies 
a  few  miles  to  the  north. 

"  At  this  crossing  of  the  Brazeau,  there  is  an  exposure  of  yellowish  Pembma 
sandstones  and  black  carbonaceous  shales,  with  several  small  seams  of  ^^^' 
coal,  one  of  which  has  a  thickness  of  three  feet.  The  Indian  trail  forks 
at  this  place,  one  branch  descending  the  river  and  the  other  following 
it  up  into  the  foot-hills,  so  a  middle  course  across  country  was  adopted, 
and  the  Pembina  River,  here  a  small  stream,  was  shortly  reached.  Up 
to  this  time  the  country  traversed  has  a  dry  climate,  owing  to  the 
effect  of  the  Chinook  winds,  but  now,  as  the  distance  from  the  moun- 
tains had  been  gradually  increasing,  the  effect  of  a  greater  amount  of 
moisture  was  noticeable  and  muskegs  and  swamps  became  numerous. 
The  result  of  a  great  fire  which  overran  the  country  between  here  and 
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the  Athabasca  River  has,  on  the  whole,  up  to  the  present  time  at 
least,  been  to  make  travelling  less  difficult. 

"  The  first  rocks  met  with  on  the  Pembina  River  were  dull  olive- 
green  sandstones  and  shales  striking  east-and-west,  vertical.  Further 
down  the  river  the  rock  consists  entirely  of  soft  slate-gray  shales,  con- 
taining rounded  and  lenticular  nodules  of  grey  ironstone,  sometimes 
cherty.  As  the  river  is  descended,  the  dips  become  undulating  and 
lower,  until  at  nine  miles  down,  the  rocks  are  almost  horizontal. 
Pierre  shales.  These    rocks    closely    correspond   with   the   Pierre  division  of  the 

Cretaceous. 
UppCTpart  of      "  It  is  only  three  miles  from  here,  across  low  hills,  to  the  source  of  a 
River.  stream  flowing    westward  into  the  main  branch  of  the  McLeod,  and 

five  miles  down  this  stream  the  first  exposure  of  yellow  sandstones  of 
the  Edmonton  or  Lower  Laramie  series,  was  found.  The  McLeod  was 
reached  at  a  point  distant  three  days'  travel  from  the  Leavings.  As 
the  river  is  descended,  numerous  separate  exposures  are  to  be  seen  in 
the  banks,  showing  irregular,  coarse,  yellowish  sandstones,  interbedded 
with  clayey  sandstone  and  blackish  carbonaceous  shale.  One  seam  of 
coal  was  noted,  six  inches  to  a  foot  in  thickness.  Other  larger  seams 
are  reported  to  occur  higher  up  the  river.  Some  prospecting  has  been 
done  on  the  McLeod  in  which  a  certain  amount  of  gold  was  obtained. 
It  is  found  chiefly  in  a  small  seam  in  the  river-gravels  principally 
composed  of  dark  materials  derived  from  the  shales. 

"The  return  journey  occupied  eleven  days  from  the  Leavings  to- 
Edmonton,  which  was  reached  on  the  14th  of  October. 

Natural  facil-  **  The  natural  facilities  of  the  Yellow  Head  Pass  as  a  route  through 
the  mountains,  has  been  made  known  by  the  reports  on  the  railway 
location  line  run  for  the  Dominion  Qovemnient,  but  perhaps  sufficient 
weight  has  not  been  given  to  the  fact  that  this  route  is  entirely  free 
from  snow-slides.  The  importance  of  this  fact  can  now  be  more  fully 
appreciated  on  account  of  the  great  cost  of  the  construction  and  main- 
tenance of  snow-sheds,  since  experienced  in  railway  work.  It  may 
also  be  worthy  of  note  that  this  pass  afifords  an  easy  means  of  accesa 
from  the  North-west  to  the  great  valley  previously  mentioned,  which 
forming  as  it  does  such  a  good  natural  highway,  should  eventually 
become  the  chief  route  for  communication  between  north  and  south. 
The  advantages  of  the  route  for  a  wagon  road  are  even  greater  than  for 
a  railway,  as  in  making  such  a  road  no  rock  cutting  would  be  necessary. 

Gladal  drift.  "  West  of  Edmonton,  the  country  is  generally  deeply  drift-covered, 
showing  boulders  of  Laurentian  rocks  as  well  as  of  gray  quartzitea 
from  the  Rocky  Mountains.     At  Lake  St.  Ann,  besides  these  drift 
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materials  boulders  of  yellowish-gray  limestone  holding  Devonian 
fossils  are  numerous,  with  a  few  of  coarse  purplish-red  quartzite  or  grit. 
Laurentian  boulders  are  found  to  occur  westward  nearly  to  the 
McLeod  River,  beyond  which  all  the  drift  material  has  come  from  the 
mountains.  The  surface  deposit  is  generally  a  yellowish-white  sticky 
clay,  impervious  to  water,  and  to  this  is  largely  due  the  extensive 
muskegs  and  swamps  that  characterize  the  route.  The  long  eskers 
before  mentioned,  occurring  east  of  the  crossing  of  the  IMcLeod  River, 
are  a  notable  exception  to  the  general  rule.  No  limestones  from  the 
mountains  were  noted  east  of  the  McLeod. 

"  Along  the  valley  of  the  Athabasca  River  in  the  mountains,  ex- 
posures of  boulder-clay  are  found  in  the  lateral  valleys,  mostly  composed 
of  local  material  but  containing  also  many  travelled  boulders  of  quartz- 
ite. On  the  east  side  of  the  river,  above  Henry  house,  a  terrace  600  White  silt 
feet  above  the  river  is  composed  of  silty  calcareous  boulder-clay.  Traces  ^P^^"* 
of  this  deposit  are  found  along  the  Miette  River,  and  westward  beyond 
the  pass  silty  terraces,  less  calcareous  in  character  and  for  the  most  part 
free  from  boulders,  are  extensively  developed  along  the  Fraser  River. 
The  western  limit  of  the  silt  deposits  on  the  Fraser  is  a  few  miles  above 
Moose  Lake. 

*'  On  the  higher  summits  of  the  mountains,  no  trace  of  glaciation  Glacial  striee. 
could  be  discovered.  East  of  TSte  Jaune  Cache,  at  an  elevation  of 
about  7300  feet,  heavy  glaciation  was  noted  running  S.  25°  W.,  an 
occurrence  difficult  to  explain.  A  mountain  north-east  of  Camp  River, 
about  8300  feet  above  the  sea,  has  the  general  smooth  aspect  of  a 
glaciated  summit,  but  no  strise  or  travelled  boulders  could  be  found. 

'*  The  distribution  of  the  principal  trees  is  given  in  the  following  short  Distribution 
notes: — Black  and  white  spruce,  poplar  and  cotton  wood  are  found  *^  *'®^' 
generally  throughout  the  whole  country  traversed.  Larch  (L,  Ameri- 
cana) extends  as  far  westward  as  the  McLeod  River  and  ascends  that 
river  forty  miles  above  the  Leavings.  It  was  not  seen  on  the  Atha- 
basca or  westward.  Black  pine  {P.  Mwrrayana)  first  seen  thirty  miles 
west  of  Edmonton,  continues  throughout  Douglas  fir  commences 
three  miles  below  Jasper  house  and  continues  westward.  The  eastern 
**  balsam "  {Abies  balaamea)  was  first  seen  on  the  Athabasca  River, 
while  A.  subalpina  was  found  generally  throughout  the  mountains. 
White  pine  (P,  morUicola)  was  seen  at  Moose  Lake  on  the  Fraser 
River.  White  stemmed  pine  (P.  cUbicaiUis)  was  on  most  of  the  high 
mountains.  Cedar  and  Hemlock  (Tsuga  Mertensiana)  came  in  a  few 
miles  below  Moose  Lake  and  continue  westward.  Yew  is  found  on 
wet  mountain  sides  on  the  Fraser  and  Canoe  rivers.  Engelmann's 
spruce  wa.s  found  generally  throughout  the  mountains,  and  another 
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form  seen  is  probably  that  noted  by  Prof.  Macoun  as  intermediate 
between  this  and  the  white  spruce.  Lyell's  larch  does  not  occur  on 
the  mountains  in  this  district.  Canoe-birch  was  first  seen  on  the 
Athabasca  River  and  continues  westward. 

"  One  of  the  important  resources  of  the  region  explored  this  season 
will  be  its  agricultural  and  grazing  lands.  Farm  settlements  are  at 
present  to  be  found  as  far  west  of  Edmonton  as  Island  Lake  near  the 
Pembina  Biver.  Beyond  that  point,  with  one  notable  exception,  no 
attempt  at  cultivation  has  been  made.  The  exception  referred  to  is  a 
ranch  three  and  a  half  miles  below  Henry  house  on  the  Athabasca. 
Mr.  Swift  has  here  demonstrated  that  the  country  is  capable  of  produc- 
ing wheat,  potatoes,  and  various  kinds  of  vegetables.  On  September 
1st,  he  had  harvested  a  crop  of  two  varieties  of  good  hard  wheat,  and 
his  potatoes  were  good,  both  in  size  and  quality.  A  great  part  of  the 
bottom  land  of  the  Athabasca  valley  would  yield  good  crops.  There 
is  an  abundance  of  good  grass  cJl  along  the  route  from  Edmonton  to 
the  pass,  more  particularly  in  the  vicinity  of  the  streams,  and  a  wide 
belt  of  good  pasture-land  extends  along  the  base  of  the  mountains  to 
the  south.  The  country  generally  is  capable  of  supporting  a  large 
amount  of  stock.  Horses  are  wintered  out  successfully  on  the  Atha- 
basca River  and  at  other  places. 

"  In  the  wide  bottom  of  the  great  valley  passing  T^te  Jaune  Cache, 
there  is  some  good  soil,  and  it  may  be  safely  said  that  one-fourth  or 
more  of  its  area  would  make  rich  farming  land.  A  considerable  por- 
tion of  this  is  free  from  timber  and  covered  with  luxuriant  grass  suit- 
able for  making  hay. 

"  Mr.  Wm.  Spread  borough,  made  during  the  season  a  collection  of  the 
flowering  plants  which,  I  am  told  by  Prof.  Macoun,  includes  nearly  all 
the  species  supposed  to  grow  in  the  region  examined.  Several  species 
were  found  which  had  not  been  collected  since  Drummond's  time  and 
two  or  perhaps  three  species  new  to  science  were  secured.  One  of 
these,  Viola  cyclophyUa^  has  since  been  described  by  Dr.  E.  L.  Greene. 
In  all  about  525  species  of  flowering  plants  and  some  cryptogams  were 
collected.  The  range  of  several  species  has  been  extended,  and  a 
number  of  plants  previously  known  from  the  lower  Columbia,  but  not 
found  in  the  southern  Rocky  Mountains  were  collected  on  the  Canoe 
River  and  on  the  head-waters  of  the  Eraser  River.  This  is  due  to  the 
continuity  of  the  great  valley,  so  often  referred  to  in  this  report,  not 
only  affording  an  easy  means  for  these  plants  to  extend,  but  also 
causing  a  congenial  temperate  climate  to  enable  them  to  hold  their 
ground." 
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ONTARIO. 


Mr.  W.  Mclnnes,  ia  the  early  part  of  1898,  was  engaged  in  plotting  Work  by  Mr. 
and  compiling  the  surveys  of  the  preceding  8ummer  and  in  work  upon  ^'  Mclnnei. 
a  general  report  upon  the  region  covered  by  the   Seine  River  and 
Shebandowan  map-sheets,  already  printed.  Mr.  Mclnnes  left  Ottawa  on 
the  13th  of  June,  with  instructions  to  make  a  geological  exploration  of 
the  country  lying  to  the  north  of  the  Seine  River  sheet,  of  the  series 
of  geological  maps  of  western  Ontario  and  to  the  east  of  the  Manitou 
sheet     This  also  involved  the  making  of  such  surveys  as  were  neces- 
sary to  the  compilation  of  an  accurate  topographical  map  of  the  district. 
The  amount  of  surveying  work  which  was  required  was  too  great  to  ^aoe  sheet 
allow  of  completion  of  the  map-sheet  in  one  season,  but  about  half  DiiSct  ^*' 
the  area  was  covered  during  the    summer.     Mr.  H.  L.    Smith,  who 
had  been  nominated  to  assist  Mr.  Mclnnes,  accompanied  him  and 
satisfactorily  performed  his  duties  during  the  season.     On  the  work 
accomplished  Mr.  Mclnnes  makes  the  following  report. 

"  After  outfitting  at  Rat  Portage,  the  season's  work  was  begun  at  Lake  Minni- 
Dinorwic  on  June  19th.  A  micrometer  survey  was  started  at  a  point  **  ^* 
on  the  south-west  arm  of  Lake  Minnitaki  about  ten  miles  north  of  the 
crossing  of  Niven's  fifth  meridian  line,  and  connecting  there  with 
last  season's  surveys.  A  continuous  survey  was  made  of  the  south 
shore  of  the  lake  to  the  inflow  of  English  River  and  of  English  River 
with  the  lake-expansions  along  its  course  to  Bear  Lake,  and  thence  to 
Ignace  station  on  the  Canadian  Pacific  Railway,  by  way  of  Sand 
Point  Lake. 

"  The  shore  of  Minnitaki  throughout  the  whole  extent  traversed, 
lies  within  the  Keewatin  system  of  rocks,  though  it  is  nowhere  more 
than  three  miles  to  the  north  of  the  northern  edge  of  the  Laurentian 
granites  and  gneisses.  All  along  the  shores  of  the  long,  narrow,  south-  South- 
westerly bay,  from  the  crossing  of  Niven's  meridian  line  north- ^^  ^  ^* 
eastwards,  the  rocks  exposed,  are  in  the  main  massive  diorites  and 
diabases  with  areas  of  green  schist  which  may  probably  be  considered 
as  crushed  and  sheared  phases  of  the  massive  basic  rocks.  Associated 
with  these  basic  rocks  are  areas,  more  limited  in  extent,  of  acid  quartz- 
porphyries  and  the  schists  derived  from  their  shearing.  Often  the 
quartz-porphyries  are  still  quite  massive,  and  in  places  they  approach 
very  closely  ordinary  granites.  They  are  seen  in  places  to  clearly  cat 
the  green  schists. 

"  The  strike  all  along  closely  follows  the  general  trend  of  the  shore- 
line, the  curve  of  the  latter,  from  a  little  east  of  north  to  a  little  north 
of  east,  being  apparently  determined  by  the  strike  of  the  schists.     The 
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next  bay,  which  in  direction  is  closely  parallel  to  that  just  described 
and  is  separated  from  it  by  a  dividing  ridge  only  half  a  mile  to  a 
mile  and  a-half  in  width,  shows  along  its  north  shore  the  same  set  of 
diorites  and  green  schists,  with  bands  of  felspathic  schists  and  quartz- 
schists  similar  to  those  above  referred  to. 

"  The  south  shore  of  the  bay  is  occupied  by  massive  quartz-diorites 
and  eveu-grained,  hard,  grey  quartzites  in  which  is  developed  in  many 
places  a  rough  schistosity  striking  parallel  to  the  trend  of  the  shore- 
line.    Going  southerly  from  the  south  shore  of  the  bay  and  following 

Kapikwabi-  up-stream  a  route  leading  to  Kapikwabikok  Lake,  this  band  is  crossed 
at  about  right  angles  to  the  strike  and  is  found  to  give  place,  at  a 
distance  of  about  three-quarters  of  a  mile  from  Lake  Minnitaki,  to 
basic  green  chloritic  and  hornblendic  schists  and  massive  diorites,  that 
continue  to  the  northern  edge  of  the  Laurentian.  On  Kapikwabikok 
and  the  lake  lying  between  it  and  Minnitaki,  are  several  small  areas 
of  hornblende-granite,  biotite-granite  and  biotite-gneiss,  that  have  the 
aspect  of  intrusives  in  the  schists,  which  they  invade  in  the  form  of 
long  arms,  and  blocks  of  which  they  inclose.  These  represent,  almost 
without  question,  outliers  from  the  main  granitic  area  which  comes 
close  to  the  southern  end  of  the  lake,  and  is  at  no  great  distance  from 
the  east  shores  of  both  Kapikwabikok  and  the  lake  to  the  north  of  it. 
Some  of  the  areas  may,  very  probably,  be  connected  with  the  main 
mass,  but  the  connection  was  not  established. 

"  All  along  the  main  south  shore  of  Minnitaki,  to  within  about  five 
miles  of  the  outlet  of  Twin  Lakes,  massive  felspathic  quartzose  rocks, 
probably  quartzites,  and  their  derived  schists,  form  the  shore,  striking 
nearly  east-and-west.  For  the  next  five  miles,  or  nearly  to  Twin 
Lakes,  the  more  basic  schists  and  massive  rocks  are  seen. 

Twin  Lakee.  "  The  greater  part  of  Twin  Lakes  is  occupied  by  the  quartzites,  the 
southern  end  of  the  lake  extending  into  the  diorites,  which  here  again 
lie  to  the  south  of  the  more  quartzose  rocks  and  between  them  and 
the  granites.  Continuing  along  the  main  shore  of  Minnitaki,  the 
quartzites  extend  beyond  the  point  where  the  shore-line  bends 
abruptly  to  the  south,  for  about  a  mile  down  into  the  southern 
bay.  The  remaining  shores  of  this  bay  lie  altogether  in  the 
basic  division,  its  extreme  southern  end  reaching  down  to  within  a 
mile  and  a-half  of  the  northern  edge  of  the  granites.     The  same  rocks 

English  Hi  ver.  are  found  up  the  English  River  as  far  as  Otter  Lake,  where  the 
Laurentian  gneisses  come  in  about  two  miles  south  of  the  head  of  the 
lake.  At  the  expansion  of  the  river  into  which  Jarvis  or  Night-owl 
River  flows,  the  gneisses  are  within  a  mile  or  less  of  the  shore,  and  at 
one  point,  two  miles  east  of  the  mouth  of  the  river,  the  schists  show 
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arms  and  veins  from  the  granite,  cutting  them  in  various  directions, 

but  generally  along  the  planes  of  schistosity.     Again,  at  Flying-loon 

XAke,  another  expansion  of  the  river,  the  main  Laurentian  area  is 

entered,  its  northern  edge  lying  two  miles  from  the  south- west  end  of 

the  lake.     The  rocks  in  immediate  contact  with  the  granite  here  are 

coarse,  massive  diahases.     These  rocks  occupy  the  whole  northern  side 

of  the  lake,  with  the  exception  of  a  few  hundred  yards,  ahout  midway, 

where  the  red,  biotite-granite  of  the  south  shore  cuts  into  them  and 

fonns  the  immediate  shore-line.  A  small,  isolated  area  of  rather  coarse 

red,  biotite-granite  of  even  grain,  occurs  at  the  fall  which  forms  the 

outlet  of  Flying-loon  Lake.     Southwards  along  the  route  from  Otter  Otter  Lake  to 

Lake  towards  Ignace  station,  obscurely  foliated,  granitoid  gneisses  are   ^*^' 

continuously  exposed,  striking,  wherever  the  foliation  is  clear,  about 

east-and-west.     In  the  vicinity  of  Ignace,  and  over  a  large  area  to 

the  north  and  north-west  of  it,  the  rocks  are  non-foliated,  and  the 

granite  consequently  furnishes  a  good  building  stone,  which  is  being 

largely  used  by  the  Canadian  Pacific  Railway  for  the  construction  of 

bridge  piers  and  foundations. 

"The  English  River,  at  the  time  of  our  survey,  early  in  July,  was  Route  by 
found  to  be  almost  at  freshet  height,  so  that  its  ascent  was  much    ^  ^^' 

slower  than  it  would  have  been  at  ordinary  summer  level.  A  fall, 
with  three  short  rapids  immediately  above  it,  occurs  at  the  mouth  of 
the  river,  and  necessitates  a  portage  of  a  little  over  three-quarters  of  a 
mile,  or,  at  low  water,  four  short  portages.  The  total  rise  is  here  about 
forty-five  feet.  The  next  rapid,  past  which  there  is  a  portage  twenty- 
eight  chains  long,  and  which  rises  about  six  feet,  is  only  a  mile  above 
the  first.  A  quarter  of  a  mile  further  up-stream,  rapids  with  an  ascent 
of  twenty  feet,  are  passed  by  a  portage  of  sixty-five  chains.  A  mile 
and  a-half  of  canoe  navigation  intervenes  between  this  and  the  next 
rapids,  where  there  is  a  rise  of  about  ten  feet  and  a  portage  of  twenty- 
eight  chains.  A  lake-like  expansion  of  the  river  here  extends  west- 
ward for  two  miles  and  a-half,  receiving  near  its  head  the  waters  of 
Beaver  River  which  drains  a  lake  of  considerable  size  lying  to  the 
north-east  of  Basket  Lake  and  known  as  Beaver  Lake. 

"Swift  water  with  numerous  rapids  following  closely  upon  one 
another  continues  to  Flying-loon  Lake.  In  this  distance  of  eight 
miles  there  are  five  short  portages  with  a  total  rise  of  about  forty-five 
feet.  A  rise  of  about  five  feet,  with  a  short  portage  and  a  stretch  of 
one  mile  of  very  rapid  water,  separates  this  lake  from  Jarvis  Lake, 
between  which  and  Otter  Lake  there  is  a  rise  of  perhaps  six  feet.  At  rp^o  branches 
Otter  Lake  the  river  divides  into  two  branches,  one  draining  a  short  ®^  "^®''- 
chain  of  lakes  lying  to  the  north-east  and  forming  the  route  of  travel 
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to  Sturgeon  Lake  and  all  eastern  point8,  and  the  other,  the  main 
English  River,  coming  in  from  the  south.  The  main  river  was  followed 
to  Bear  Lake  which  is  about  thirty  feet  higher  than  Otter  Lake,  the  . 
principal  rise  occurring  at  three  short  rapids  near  Bear  Lake.  The 
total  ascent  between  Minnitaki  Lake  and  Bear  Lake  is,  therefore,  in 
the  neighbourhood  of  one  hundred  and  sixty  feet. 

**  Another  route  from  Ignace  to  Minnitaki  Lake,  lying  south  of  that 
above  described,  was  then  vsurveyed.  The  first  lake  of  any  consider- 
able size  on  this  route  is  that  roughly  indicated  on  some  maps  and 
called  Orang-outang,  evidently  a  mistranslation  of  the  Indian  name 
Mameigwess,  meaning  a  *  wild  man '  or  *  dweller  in  rocks.'  This  lake 
is  reached  from  Sand  Point  Lake  by  ascending  a  smooth-flowing,  wind- 
ing stream  of  ample  volume  for  loaded  canoes.  The  exposures  of  rock 
along  the  river  are  of  biotite-granite  and  very  obscurely  foliated  grani- 
toid gneiss.  Mameigwess  Lake  has  a  coast-line  of  about  thirty-two 
miles  and  lies  wholly  within  the  gneiss  area.  Kukukus  (Night-owl) 
Lake,  is  reached  from  Mameigwess  by  a  series  of  five  smaller  lakes, 
gneisses  only  occurring  all  along  the  route  as  well  as  about  the  shores 
of  the  lake  itself.  A  micrometer  survey  of  the  lake  gives  it  a  shore- 
line of  fifty-five  miles  and  a  total  length  of  a  little  over  thirteen  miles. 
It  discharges  into  English  River  at  Flying-loon  Lake  by  a  short  river 
with  numerous  rapids  and  a  descent  of  thirty-five  feet.  Basket  Lake 
and  a  crooked,  narrow  lake  thirteen  and  a-half  miles  long  lying  just 
east  of  it,  were  also  surveyed,  together  with  the  river  by  which  they 
discharge  into  Kukukus  Lake.  A  few  small  areas  of  pine  still  remain 
on  the  shores  of  the  river  and  lake.  The  rock  exposures  show  no 
variation  from  the  granitoid  biotite-gneisses,  excepting  in  the  replace- 
ment of  the  biotite  constituent  by  hornblende,  which  occurs  in  a  few 
places.  The  very  irregular  shape  of  the  lake  gives  it  a  shore-line  dis- 
proportionate to  its  area,  the  former  measuring  fifty-six  miles  and  the 
latter  only  a  little  over  fifteen  square  miles. 

Beaver  Lake,  "  Minnitaki  Lake  was  reached  by  way  of  Beaver  Lake,  eight  miles 
long,  and  several  small  lakes.  The  granitoid  gneisses  continue  to 
within  a  mile  of  the  east  end  of  Kapikwabikok,  the  strike  of  the  folia- 
tion swinging  from  north-east  on  Beaver  Lake,  to  nearly  north, 
parallel  to  the  edge  of  the  area  as  its  western  limit  is  approached. 

"  A  route  from  Little  Wabigoon  by  the  Wabigoon  River  to  the 
head  of  Turtle  River  was  then  examined,  and  thence,  by  a  series  of 
lakes  and  streams  the  head-water  of  Turtle  River  was  connected  by  a 
micrometer  survey  with  the  Canadian  Pacific  Railway  at  Ignace 
Station. 


Route  from 
Little  Wabi- 
goon to 
Ignace. 


Digitized  by 


Googh 


DAWSON.]  8UMMABT   REPORT.  91   A 

<'  The  route  followed,  up  Snake  River  through  Long  Lake  and  an-  Extent  ol 
other  narrow  lake  to  its  head-waters,  continued  in  rocks  of  Keewatin  ^ 
age  from  Wabigoni  to  beyond  Bending  Lake  on  Turtle  River.  The 
north-eastern  edge  of  this  Keewatin  belt  was  fixed  at  a  number  of  places 
along  the  route  by  offsets  through  chains  of  smaller  lakes,  and  proved  to 
be  close  at  hand  all  along — never  at  a  greater  distance  than  three  miles 
from  the  main  route.  This  gives  to  the  belt  a  width  varying  from  twelve 
miles,  at  Snake  Lake,  to  eight  at  Bending  Lake.  It  was  found  to  termL 
nate  just  beyond  Bending  Lake,  becoming  gradually  more  and  more  me- 
tamorphosed, the  diorites  and  green  schists  towards  the  end  becoming 
hornblende-schists  and  fine  hornblendic  and  micaceous  gneisses,  having 
a  strong  resemblance  to  the  Coutchiching  of  Rainy  Lake  and  cut  in 
all  directions  by  veins  and  masses  of  coarse,  white,  pegmatite-like, 
granitoid  gneiss.  On  the  western  side  of  Bending  Lake,  the  hornblende- 
schists  are  interlaminated  with  seams  of  magnetic  iron,  sometimes  as 
much  as  a  few  inches  in  thickness.  These  occur  in  sufficient  volume  to  Iron  an, 
render  compass  work  about  that  part  of  the  lake  quite  impracticable, 
but  they  were  not  seen,  in  the  hurried  examination  we  were  able  to 
make,  in  such  quantities  as  to  be  of  any  definite  economic  importance. 
On  Birch  Narrows  or  Richard  Lake  on  which  the  extension  of  this  band 
south-easterly  would  be  exposed,  no  trace  of  Keewatin  rocks  is  seen,  un-  ' 

less  they  are  represented  by  the  bands  of  fine  black  hornblende-gneiss 
that  occur  there,  in  insignificant  volume  as  compared  with  the  coarse, 
white,  biotite-granite  and  granitoid  gneiss  and  which  are  contx)rted 
and  cut  by  the  latter  rocks. 

"  On  the  route  north-eastwards  to  Ignace,  a  belt  of  Keewatin  rocks  Keewatin  at 
consisting  for  the  most  part  of  highly  crystalline  hornblende-schists  ^^™* 
and  fine  gneisses,  is  crossed  just  south  of  Ogema  Lake.  It  has  here  a 
width  of  from  two  to  three  miles  only,  and  represents  in  all  probability 
an  extension  of  the  belt  which  crosses  the  railway  between  Tache  and 
Raleigh.  South  of  the  belt,  the  gneisses  have  a  general  east-and-west 
trend,  and  north  of  it  a  north-easterly  foliation. 

"  In  this  belt,  on  an  island  in  the  lake  south  of  Ogema  Lake,  occurs  Quartz  vein, 
a  quartz  vein  varying  in  width  from  over  six  feet  to  quite  narrow, 
which  has  been  partially  stripped.  In  places  it  is  well  mineralized 
with  pyrrhotibe  and  pyrite  with  some  calcopyrite  and  is,  as  far  as  can 
be  seen  from  present  stripping,  very  irregular,  with  spurs  running 
along  the  foliation  of  the  inclosing  hornblende-schists  and  micsrschists. 
It  is  stated  that  assays  have  given  a  certain  amount  of  gold. 

"  For  the  purpose  particularly  of  fixing  the  limits  of  the  Keewatin  Keewatin  bell 
belt  crossing  the  railway  east  of  Tach^,  surveys  were  made  of  lakes 
lying  to  the  south  of  the  track  between  Raleigh  and  Butler  stations. 
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These  lakes  were  reached  by  way  of  Mameigwess,  by  a  route  that  crosses 
the  railway  near  the  265th  mile-post  and  follows  the  Wabigoon  River 
up  its  principal  branch,  to  a  large  lake  having  an  elevation  of  about  a 
hundred  feet  above  the  railway,  not  more  than  two  miles  from  the 
track.  The  whole  ascent  is  practically  made  in  a  distance  of  seven 
chains,  where  the  river  forms  a  succession  of  vertical  pitches.  About 
the  lake  hornblende-schists  and  diorites  are  well  exposed,  everywhere 
much  crushed,  twisted  and  invaded  by  granites,  which  on  both  the 
east  and  west  shores  of  the  lake  occur  in  massive  form.  A  series  of 
small  lakes,  most  of  them  merely  beaver  ponds,  was  followed  southerly 
for  about  four  miles  from  the  south-east  bay  of  the  lake,  and  a  very 
much  mixed  set  of  diorites,  hornblende-schists,  quartz-porphyries  and 
fine  gneisses  was  found  to  extend  for  the  whole  distance.  Frequently 
no  sharp  line  of  demarcation  could  be  drawn  between  the  schists, 
gradually  merging  into  fine  gneisses,  and  the  ordinary  gneisses  of  the 
Laurentian  area,  a  species  of  contact  which  seems  to  characterize  the 
relations  of  the  Laurentian  to  this  Keewatin  band  all  along. 

"  A  track-survey  was  made  of  the  Wabigoon  River,  and  the  western 
edge  of  the  granite  area  of  Blueberry  Lake  was  better  defined.  It  is 
along  this  contact  and  in  a  belt  of  Keewatin  adjoining  it,  that  so 
many  promising  properties  have  been  taken  up  during  the  past  year. 
To  assist  the  development  of  these,  a  road  has  been  cut  out  from 
the  Canadian  Pacific  Railway  into  the  centre  of  the  mining  district, 
locally  known  as  the  New  Klondike. 

"  Work,  at  the  time  of  my  visit,  was  being  done  on  two  properties, 
numbered  416  HN.  and  419  HN.  respectively.  On  the  first,  held  by 
a  Winnipeg  company,  a  shaft  of  eighty-feet  has  been  sunk,  but  was  full 
of  water,  and  preparations  for  pumping  it  out  were  then  in  hand. 
The  main  vein  at  the  outcrop  varies  in  width  from  eighteen  inches  to 
less  than  a  foot.  It  was  found  to  hold  a  course  of  N.  64  E.  (mag.)  for 
about  three  hundred  feet,  where  a  sudden  bend  easterly,  almost  at  right 
angles,  was  accompanied  by  the  development  of  a  mass  of  quartz 
forty  or  fifty  feet  in  diameter,  with  the  outer  wall  underlying  at 
a  very  appreciable  angle  towards  the  original  vein.  At  a  distance  of 
sixty  feet  the  vein  resumes  its  original  direction  and  size  and  has  been 
stripped  for  a  further  distance  of  five  hundred  feet.  Beyond  this, 
Mr.  Thos.  Hogan,  who  is  engaged  in  its  development,  states  that  he 
has  traced  it  across  the  two  succeeding  locations.  The  vein  occurs  in 
a  quartzite-like  rock  which  merges  into  a  quartz-porphyry,  which 
is  itself  probably  intrusive  in  the  crushed  diorites  that  form  the 
prevailing  country-rock.  The  vein  is  generally  well-defined,  with 
good    walls,  and  carries   zinc-blende   in    notable  quantity  with  iron- 


Digitized  by 


Googh 


]  BUM  MART   REPORT.  93   A 

pyrites  and  chalcopyrite,  and  shows  some  free  gold.  A  spur  offsetting 
to  the  south-east  forms  a  narrow  vein  which  is  also  fairly  well  mineral- 
ized. A  good,  general  average  gold-content,  is  claimed  for  the  main 
vein. 

"  At  419  HK.,  sinking  was  being  pushed  forward  in  a  shaft  that 
had  then  reached  a  depth  of  115  feet.  The  vein,  which  was  being 
developed  by  an  English  company,  was  small,  running  from  a  foot  to 
only  a  few  inches,  and  had  been  traced  on  the  surface  for  only  a  short 
distance.  The  values  were  high  enough,  however,  to  warrant  its 
development,  in  the  hope  that  it  might  strengthen  in  depth.  After 
losing  the  vein  at  eighty  feet,  the  shaft  was  continued  downwards  and 
the  vein,  or  a  vein,  was  again  picked  up,  which,  at  115  feet  showed  six 
inches  to  ten  inches  of  quartz  across  the  shaft.  Like  419  HN.,  the 
quartz  carries  iron-  and  copper-pyrites  and  zinc-blende,  with  a  consider- 
able amount  of  visible  free  gold.  The  containing  country-rock  is 
here  a  green  schist,  evidently  derived  by  shearing  from  a  diorite  or 
diabase, 

"  Work,  in  the  way  of  stripping,  test  pits,  etc.,  has  been  done  on  a 
number  of  properties  in  the  neighbourhood,  that  lie  in  a  contact 
zone  of  the  Keewatin  with  an  intrusive  granite  area.  Spurs  of  the 
granite  invade  the  green  schists  in  many  places,  and  it  is  not  improb- 
able that  some  at  least  of  the  quartz-porphyries  are  phases  of  the 
granitic  intrusive,  although  generally  they  seem  to  represent  the  later 
extravasations  from  the  magma  which  supplied  the  basic  diorites  at 
an  earlier  stage. 

'*  The  remainder  of  the  season  was  spent  in  making  an  examination  Hocks  seen 
of  the  section  afforded  by  the  exposures  and  cuttings  along  the  line  of  ^  ^*°^'**  ^^^* 
the  Canadian  Pacific  Railway,  which  traverses  the  area  of  the  sheet 
from    north-west   to    south-east.     The    western   end  of    the  section 
shows  the  lacustrine,  stratified,  silty  clays  extending  easterly  along  the  Stratified 
track  to  between  Dyment  and  Tach^  stations,  or  to  an  elevation  of  a 
little  over  1250  feet.    Occasional  exposures  of  Keewatin  schists  are  to 
be  seen  outcropping  here  and  there  through  the  drift  to  within  about 
half  a  mile  of  Tache,  where  the  north-easterly  comer  of  the  granite 
area  of  Blueberry  Lake  crosses  the  track  and  extends  along  it  for  about 
two  miles.     Beyond,  and  extending  eastward  for  six  miles,  or  to  just 
beyond  Kaleigh,  is  another  belt  of  Keewatin,  made  up  for  the  most 
part  of  hornblende-schist  and  very  fine  gneiss. 

"Near  the  contact  of  these  rocks   and  the  granite,  a  number  of  Gold  locations 
locations  have  been  taken  up,  and  on  one  at  least  some  preliminary  °^^       ^^  ' 
work  has  been  done  in  stripping  and  sinking  a  few  test-pits.     The 
country-rock  here   is  a  hornblende-granite  that   incloses  blocks  and 
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extended,  broken  bands  of  diorite.  It  shows  often  an  obscure  foliation 
striking  about  N.  55"  W.  The  quartz  occurs  as  a  series  of  lenses  of 
very  irregular  shapes  and  sizes,  along  a  line  running  about  N.  20°  E., 
and  probably  representing  a  line  of  fracture.  The  mode  of  occurrence 
of  the  quartz  is  extremely  irregular.  It  varies  from  stringers  and  small 
lenses  one  foot  in  diameter,  to  masses  fifteen  to  thirty  feet  across,  often 
with  their  longer  diameters  parallel  to  the  foliation  of  the  rock  and 
nearly  at  right  angles  to  the  line  of  outcrop  of  the  quartz.  Following 
the  line  of  outcrop,  the  quartz  can  be  traced,  not  continuously,  but  in 
exposures  occurring  at  close  intervals,  for  a  distance  of  about  fifteen 
chains. 

"  The  quartz  is  not  highly  mineralized,  showing,  as  far  as  noted,  only 

a  little  iron-pyrites.      Samples  taken  from  the  surface  and  representing 

as   nearly  as  possible  the  average  quartz  are  being  analyzed  in  the 

laboratory  of  the  Survey. 

Gnmitoid  "  After  crossing  the  Koewatin  belt  above  mentioned,  the  remainder 

'°®""'  of  the  section  to  English  River  lies  entirely  in  the  granitoid  gneisses 

striking  generally  but  a  few  degrees  either  way  from  east-and-west. 

ffilti.  The  white,  silty  clay  of  the  Wabigoon  area  does  not  again  appear. 

Cuttings  through  drift  are,  however,  numerous,  showing  with  but  a 

few  exceptions  unstratified  material,  varying  from  a  clay  inclosing 

large  angular  boulders  through  coarse  gravel  to  sand.     All  seem  to  be 

glacial  in  origin  and  they  are  seldom  even  modified  by  subsequent 

water  action.     Glacial  strisB,  averaging  about  S.  30°  W,  in  direction, 

are  seen  at  many  points.'' 

Work  by  Mr.  Mr.  Dowling  was  employed  during  the  early  part  of  the  year  in 
ow  iDg.  compiling  certain  facts  relative  to  the  orography  of  the  Arctic  Islands 
and  the  northern  part  of  the  continent  for  mapping  purposes.  He 
also  completed  a  draft  report  on  the  Cambro-Silurian  rocks  of  the  Lake 
Winnipeg  Basin,  which  had  been  delayed  pending  the  examination  of 
the  fossils  collected  there,  undertaken  by  Mr.  Whiteaves.  He  also 
prepared  the  manuscript  of  the  Lake  Winnipeg  map-sheet  for  the 
engraver. 

lAkeNipigon.  ^  ^^  appeared  desirable  that  the  geological  examination  and  sur- 
vey of  Lake  Nipigon,  already  partially  accomplished  by  Dr.  Bell  in 
1869  and  1871,  supplemented  in  1894  by  a  traverse  of  the  shores  by 
Messrs.  Mclnnes  and  Dowling,  should  be  completed  for  publication, 
Mr.  Dowling  was  requested  to  undertake  this  work.  The  survey  made 
in  1894  consisted  of  a  traverse  with  transit  and  micrometer  around 
the  shore-line,  while  many  large  islands  and  two  large  bays  had  not 
been  visited.     Arrangements  were  made  with  the  Hudson's  Bay  Com- 
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pany  whereby  the  nse  of  one  of  their  large  sailing-boats  was  secured, 
and  a  cedar  canoe  was  shipped  to  Nipigon  Station  by  rail  On  the 
work  Mr.  Dowling  reports  as  follows  : — 

"Leaving   Ottawa  on  the  16th  of  July,  I  proceeded  to  Nipigon 

station,  near  the  outlet  of  the  Nipigon  River,  where  four  men  were 

hired.     Two  of  these,  Indians  from  Lake  Nipigon,  had  brought  a  boat 

over  from  the  Company's  trading  post  for  our  use.     This  had  been  left 

near  the  outlet,  and  the  men  coming  down  by  canoe  arrived  before  the 

party  had  been  completed.     With  a  good  load  of  provisions  in  the 

canoes  we  reached  the  lake  on  the  24  th  of  July,  and  the  survey  of  the 

islands  was  commenced  the  next  morning.     The  order  in  which  they 

were  visited  was  in  a  general  way  from  south  to  north-west  and  then 

north  and  eastward  till  all  were  surveyed,  or,  in  the  case  of  small  ones, 

fixed  by  cross  bearings.     Several  elevated  points  on  the  mainland  and 

islands  afforded  good  views,  and  were  occupied  as  transit  stations,  from 

which  a  series  of  angles  on  the  po<«it)ons  of  islands  were  read  and 

sketches  made.     Thus  at  Gros  Cap  on  St.  Paul  Island,  our  station  was 

at  an  elevation  of  300  feet,  and  we  had  a  view  to  near  the  north  end 

of  the  lake.     Our  station  on  the  south-east  end  of  Grand  Island  was  Triangnlation 

suirvBVB  o£ 
at  an  elevation  of  over  200  feet,  while  that  on  the  Outer  Barn  was  at  igiandB. 

450  feet,  affording  a  view  in  which  the  whole  width  of  the  lake  was 
seen  and  angles  read  on  elevated  points  up  to  forty  miles  away.  Other 
stations  at  lesser  elevations  furnished  a  network  of  triangles  covering 
the  width  of  the  lake,  so  that  a  connection  across  was  made  at 
several  points.  Ombabika  Bay,  across  the  mouth  of  which  we 
passed  in  1894,  was  traversed  by  transit  and  micrometer  during 
this  season,  as  also  Pijikawabikong  Bay  at  the  south-east 
comer  of  the  lake.  Several  streams  entering  the  lake,  mainly 
on  the  east  side,  were  ascended,  and  estimated  traverses  of  their 
courses  were  made.  From  Ombabika  Bay,  Little  Jack-fish  River  was 
traversed  for  fifteen  miles.  The  Vermilion  River,  emptying  into  Hum- 
bolt  Bay,  was  examined  for  a  similar  distance,  and  the  *  Sturgeon 
River,  near  Poplar  Point,  was  ascended  to  a  point  about  twenty  miles 
from  the  lake.  Two  routes  being  known  to  our  men,  we  left  the  Surveyi  of 
river  at  the  first  long  portage,  and  by  a  chain  of  lakes  to  the  south, 
followed  parallel  to  the  river  for  nearly  ten  miles,  then,  returning  to  it 
again  we  ascended  as  before.  On  the  return  journey  the  whole  of  the 
river  so  avoided  was  traversed. 

"  Smaller  streams  were  found  flowing  from  the  east,  but  as  they  are 
little  travelled  by  the  Indians  short  excursions  only  were  made  up 
these. 
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"  The  survey  of  Nipigon  River  made  in  1894,  did  not  include  the 
upper  part,  or  that  above  Lake  Hannah,  the  short  route  to  the  lake 
via  the  Flat-rock  Portage  having  been  followed.  This  gap  was  thereu 
fore  filled  by  our  surveys  made  at  the  close  of  this  season.  A  map 
of  the  lake  and  river  can  now  be  compiled.  The  need  of  a  good  geo- 
graphical chart  of  the  river  may  be  inferred  from  the  fact  that  over  four 
hundred  and  fifty  sportsmen  visited  this  river  during  the  fishing  sea- 
son from  June  to  the  middle  of  September. 

"  The  rocks  of  the  islands  in  the  central  portion  of  the  lake  are  all 
formed  of  trap — the  'crowning  overflow'  of  the  Nipigon  formation, 
while  a  few  at  the  north  extreme  and  near  the  eastern  shore,  as  in 
Ombabika  Bay  and  Humboldt  Bay,  are  of  gneiss  and  dark-green  schists 
referable  to  the  Archaean.  Little  arable  land  is  to  be  found  on 
any  of  them,  as  the  covering  of  drift  is  very  thin  and  consists  mainly 
of  boulders,  while  the  surface  of  such  as  are  formed  of  trap  is  very 
irregular  being  generally  a  mass  of  broken  fragments. 

*^  Several  of  the  islands  are  of  considerable  extent.  Shakespeare 
Island,  east  of  the  entrance  to  Mclntyre  Bay,  is  roughly  rectangular  in 
outline,  six  miles  long  from  north  to  south,,  and  five  miles 
broad,  but  from  the  eastern  side,  a  group  of  islands  appears  to 
extend  this,  five  miles  in  a  south-east  direction.  Several  high 
hills  form  prominent  landmarks,  the  most  conspicuous  being  Pau- 
puskeese  IVlountain,  an  isolated  mass  of  trap  near  the  west  end  of  the 
island.  A  high  ridge  at  the  north-east  corner  is  also  prominent,  as 
well  as  Hat  Mountain  on  one  of  the  islands  of  the  group  to  the  east. 

"Grand  Island,  near  the  western  shore,  is  roughly  triangular  in  shape 
with  a  length  of  about  ten  miles.  The  coast-line  measures  over  twenty- 
seven  miles.  The  main  body  of  the  island  is  high,  having  a  general 
elevation  of  over  two  hundred  feet  above  the  lake. 

"  Stretching  northward,  and  separated  by  narrow  channels,  are 
several  large  islands  reaching  to  near  the  north  end  of  the  lake. 
These,  with  the  addition  of  Murchison  Island,  a  large  high  island  near 
the  east  shore,  constitute  the  main  body  of  the  islands  of  the  northern 
part,  though  numerous  others  of  smaller  size  are  scattered  about  in  an 
irregular  manner.  The  whole  group  occupies  an  elliptical  area  inclosing 
a  rather  shallow  basin  in  the  centre  of  the  lake.  Between  these  islands 
and  the  eastern  shore,  a  very  deep  channel  is  found,  evidently  formed 
by  the  denudation  of  the  trap  and  underlying  sediments  down  to  the 
original  floor,  and  as  the  Archaean  rocks  are  found  along  the  eastern 
margin  of  the  lake  overlaid  by  heavy  beds  of  trap,  the  slope  of  the 
original  basin  must  here  have  been  very  steep. 
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**  Livingstone  Point,  on  which  a  heavy  bed  of  trap  still  rests,  shows 
ihe  upper  surface  to  dip  very  sharply  to  the  west.  The  inner  end  of 
the  trap  hill  reaches  to  a  height  of  about  six  hundred  feet,  while  the 
western  end  is  only  about  two  hundred  feet  in  elevation.  The  inner  Eastern  edge 
side  of  the  ridge  inclosing  Ombabika  Bay  is  also  much  higher  than  ^  ^ 
that  facing  the  lake.  The  inland  extensions  of  these  ridges  abou^ 
the  northern  part  of  the  lake  are  eroded  away,  and  the  Archaean 
rocks  succeed  them  to  the  east,  but  toward  the  south-east  the  limit 
of  the  trap  is  apparently  at  a  greater  distance  from  the  lake,  and 
could  not  be  ascertained  without  many  traverses  across  country 
eastward. 

"  The  topography  is  without  doubt  greatly  influenced  by  the  erosion 
of  the  great  mass  of  trap  that  may  be  said  to  have  filled  the  basin. 
The  exposures  all  along  the  lake,  show  the  mass  to  have  been  very  Faults. 
much  broken  by  vertical  fissures,  so  that  most  of  the  cli£&  are  subject 
to  frequent  falls  of  rock ;  but  a  series  of  greater  fissures  would  appear 
to  have  also  been  formed  upon  the  cooling  of  the  mass  of  molten  trap. 
These  no  doubt  surrounded,  in  an  irregular  manner,  local  centres  of 
greater  thickness,  and  were  enlarged  by  the  subsequent  sinking  of  parts 
of  the  basin  owing  to  the  displacement  of  such  a  large  mass  of  erupted 
material  from  below.  That  these  great  lines  of  fissure  extended 
along  the  eastern  side  of  the  basin,  is  shown  by  the  existing  traces 
in  the  mass  of  trap  confining  the  southern  end  of  the  lake,  the  outlet 
by  the  river  being  roughly  along  a  great  fault  or  break  forming  a  cation, 
the  eastern  side  of  which  is  almost  precipitous,  and  rises  to  nearly  six 
hundred  feet — the  western  side  very  much  lower  and  decreasing  in 
height  to  the  northward.  Other  great  faults  no  doubt  run  northward 
between  the  islands  and  the  ridges  on  the  east  shore. 

'^The  denudation  of  the  rocks  along  minor  lines  of  fracture  is  well 
exhibited  in  Pijitawabikon  Bay,  a  long,  narrow  break  in  the  high 
plateau,  branching  out  at  its  head  into  irregular,  small,  deep  gullies, 
in  which  are  insignificant  streams. 

'<  Many  of  the  high  ridges  appear  to  be  of  the  nature  of  immense  Great  dykes, 
dykes,  and  it  is  found  that  at  several  points  the  trap  has  broken  up 
through  the  limestones  and  underlying  sediments,  displacing  and 
disturbing  them  laterally,  as  at  Cook  Point,  or  filling  gaps  or  breaks 
in  the  Archtean,  as  was  noted  near  the  mouth  of  Little  Black  River, 
and  at  the  long  portage  on  Sturgeon  Biver. 

*<  It  was  found,  by  ascending  several  streams  from  the  north  and  Sand  terraces, 
east  shores,  that  a  terrace  of  sand,  about  one  hundred  feet  above  the 
lake,  through  which  the  streams  have  cut  deep  valleys  is  here  developed. 
The  upward  extension  of  the  terrace,  limited  in  width  by  the  slope  of 
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the  underlying  rocks,  was  found  on  the  Jackfish  River  to  be  nearly  ten 
miles,  and  on  Vermilion  River  and  other  rivers  farther  south  along  the 
east  shore,  was  considerably  less.  The  White-sand  River,  on  the  west 
side  of  the  lake,  also  flows  through  sand  terraces,  and  a  lower  one  is 
found  spread  out  over  the  low  country  from  this  river  to  Mount  St. 
John. 

"  Vermilion  River  and  Sturgeon  River,  on  the  eastern  shore,  also 
show  deposits  of  stratified  sand,  from  an  elevation  of  nearly  one  hun- 
dred feet  down  to  near  the  lake-level. 

'*  The  underlying  rocks  are  seen  on  these  streams  only  at  the  various 
rapids  and  falls.  On  Little  Jackfish  River,  greenish  gneisses  and 
schists,  similar  to  those  of  the  Oouchiching  series,  are  met  with,  and 
on  the  Vermilion  River,  which  enters  Humboldt  Bay,  schists  and 
greenstones  of  the  Huronian,  form  a  band  running  east-north-east 
from  the  head  of  the  bay.  At  the  first  rapid  and  on  the  island  at  the 
mouth  of  the  stream,  the  contact  between  these  dark  rocks  and  the 
gneisses  is  found.  It  is  of  the  nature  of  a  zone  of  intrusive  granite  in 
which  contorted  stringers  of  both  rocks  are  found,  the  general  strike 
of  both  gneiss  and  schist  being  nearly  parallel,  running  about  ten 
degrees  north  of  east. 

"  The  Sturgeon  River,  for  twenty  miles,  or  as  far  as  traversed  from 
the  lake,  occupies  a  depression  in  rocks  of  the  Huronian,  running  very 
closely  along  the  strike,  so  that  no  great  width  of  beds  is  seen  ;  but 
besides  the  greenstones  and  schists  so  common  to  this  formation,  beds 
of  coarse  conglomerate  occur  on  the  lake  route  above  the  long  portage. 
A  high  ridge  of  trap  starting  from  Mungo  Park  Point  on  the  lake, 
north  of  the  mouth  of  the  river,  runs  in  a  direct  line  south  of  east  and 
crosses  the  valley  of  the  river  at  the  long  portage. 

"  An  abrupt  break  of  half  a  mile  in  width,  allows  the  passage  of  the 
stream,  and  through  this  the  river  pours  over  many  small  falls  and 
rapids,  past  which  a  portage  of  a  mile  is  made,  the  fall  in  that  distance 
being  over  fifty  feet.  The  rocks  above  and  below  being  of  Huronian 
greenstones,  this  ridge  appears  to  be  of  the  nature  of  a  great  dyke,  &s  all 
the  exposures  on  the  stream  in  the  gap  are  of  the  dark  brown  trap.  A 
number  of  mining  claims  were  staked  out  at  the  mouth  of  the  river 
some  years  ago,  but  no  paying  ores  appear  to  have  been  found.  Ore 
from  a  band  containing  disseminated  pyrites  was  shipped  out,  but  appears 
to  have  been  of  little  value.  The  stream  has  been  prospected  but 
without  very  much  success.  Specimens  of  the  ores  from  the  mouth 
of  the  river,  as  well  as  a  pyritous  rock  from  the  Steep-rock  Fall 
near  Crooked  Lake,  were  secured.  Gold  was  reported  as  discovered 
west  of  Nipigon  River  in  the  vicinity  of  the  western  part  of  Purdom 


Digitized  by 


Googh 


]  SUMMARY   REPORT.  99   A 

township.  The  sample  that  was  shown  me  consisted  of  a  small  piece 
of  quartz  in  which  several  particles  of  gold  were  plainly  visible.  As 
the  locality  was  not  yet  staked  out  it  was  kept  secret. 

"  Durin<2:  the  course  of  the  work,  twenty-five  photographs  of  lake 
features  and  rock  structure  were  taken  and  a  series  of  rock  specimens 
was  collected. 

"  Our  surveying  operations  terminated  on  Sept.  21  st  at  Camp  Vic- 
toria,  and  we  then  proceeded  to  Nipigon,  where  the  men  were  paid  off 
and  the  canoe  and  camp  furniture  were  stored.  Ottawa  was  reached 
on  Sept.  26th.'' 

Dr.  R.  Bell  devoted  time  during  the  winter  of  1897-98  to  writing  Work  by  Dr. 
a  report  for  issue  with  the  French  River  sheet  of  the  Ontario 
series  of  maps  ;  also  to  geological  and  topographical  compilation  con- 
nected with  other  maps  on  the  north  shore  of  Lake  Huron.  The  dis- 
covery of  gold  at  Michipicoten  having  drawn  a  good  deal  of  attention 
to  that  district,  Dr.  Bell  was  requested  to  undertake  a  further  geolo- 
gical examination  of  it,  his  preliminary  report  upon  which  is  as 
follows : — 

<*The  field-work  of  the  season  of  1898  occupied  about  four  months.  I  Michipiooten 
left  Ottawa  on  the  5th  of  July  and  returned  on  the  8th  of  November.  ^^^^^^^* 
The  greater  part  of  this  time  was  spent  in  the  Michipicoten  gold  dis- 
trict, which  lies  at  the  north-eastern  angle  of  Lake  Superior,  but 
having  completed  the  principal  field-work  there  early  in  October,  the 
remainder  of  that  month  was  devoted  to  making  a  survey  of  the  whole 
course  of  the  White  River  or  eastern  branch  of  the  Missisagui  (or 
Missisauga)  and  an  exploration  of  the  country  about  its  source,  in 
order  to  complete  for  publication  the  northern  part  of  map-sheet  129. 
I  have  to  thank  Messrs  Eddy  and  Jordon  for  facilitating  this  work. 

"  In  performing  the  work  in  the  Michipicoten  district,  my  party  Party. 
consisted  of  two  assistants,  Mr  J.  M.  Bell  and  Mr  Howells  Frechette, 
and  from  five  to  seven  bush-  and  canoe-men  as  required ;  but  while 
engaged  in  the  White  River  work  during  the  remainder  of  the  season, 
I  was  accompanied  by  only  two  canoe-men.  I  may  here  express  my 
entire  satisfaction  with  the  elficient  manner  in  which  every  member  of 
my  party  performed  his  duty. 

"It  was  the  discovery  of  gold  near  Michipicoten  in  1897  that  ren-  Position  of 
dered  it  desirable  to  have  a  more  exact  and  complete  survey  of  the  |riw.  *^^" 
surrounding  district  than  had  hitherto  been  made.  The  most  important 
section  of  the  gold-bearing  area  of  this  region  lies  wiUiin  the  western 
half  of  map-sheet  143,  of  the  Ontario  series,  the  remainder  of  the 
74 
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Micfaipioot^n 
mining  divi- 
Bion. 


auriferous  tract  extending  northward  into  the  ground  covered  by  sheet 
156,  of  which  both  the  topography  and  geology  are  sufficiently  well 
shown  on  my  map  of  the  basin  of  Moose  River  published  in  1881. 

"  Following  the  discovery  of  gold  at  Wawa  Lake,  near  Michipicoten, 
a  large  tract  around  the  north-east  angle  of  Lake  Superior  was  pro- 
claimed as  a  gold  district  by  the  government  of  the  province  of  Ontario 
in  1897.  This  district  is  described  in  *an  Order  in  CJouncil  approved 
by  His  Honour  the  Lieutenant-Governor  the  ninth  day  of  September 
A.  D.  1897  ',  as  the  'tract  limited  upon  the  east  side  by  the  meridian 
of  the  east  end  of  Dog  Lake  or  say  eighty-four  degrees  west  from 
Greenwich,  on  the  south  side  by  the  latitude  of  Cape  Gargantua,  say 
forty-seven  degrees  thirty-six  minutes,  on  the  north  side  by  the  latitude 
of  forty-eight  degrees  thirty  minutes,  and  between  the  westerly  ends  of 
these  lines  of  latitude  where  they  touch  Lake  Superior,  by  the 
shore-line  of  said  lake,  containing  about  five  thousand  square  miles,  be 
declared  a  Mining  Division  and  that  the  name  thereof  be  the  Michi- 
picoten Mining  Division.' 

"  I  had  incidentally  done  more  or  less  topographical  and  geological 
work  in  this  region  in  the  years  1875,  76,  77  and  '81,  which,  with  the 
results  of  the  present  season's  operations  will  enable  me  now  to  compile 
a  map  of  it  showing  both  the  geography  and  the  geology  with  consi- 
derable accuracy  of  detail. 

"  The  district  is  not  an  easy  one  to  survey  and  map,  because  of  its 
primitive  condition  and  other  circumstances.  There  are  only  a  few 
canoe-routes  within  its  limits,  and  these  are  difficult  on  account  of  the 
numerous  portages,  as  well  as  the  broken  and  rapid  character  of  the 
streams,  due  to  the  general  slope  of  the  whole  country  towards  Lake 
Superior.  No  roads  or  surveyed  lines  exist,  while  the  hilly  nature  of 
the  district  and  the  almost  impracticable  character  of  much  of  the 
bush,  render  *  traversing '  in  the  woods  a  very  arduous  undertaking. 
In  spite  of  these  obstacles,  however,  I  succeeded  in  obtaining  all  the 
SarveyBmade.  data  required  for  the  construction  of  a  map.  Within  these  limits 
we  made  micrometer  surveys  of  the  coast  of  Jjake  Superior  to  the 
western  and  southern  margins  of  the  sheet,  and  also  of  all  the  streams 
and  inland  lakes  where  canoes  could  be  employed.  Sketch-surveys 
were  made  of  the  smaller  streams  and  of  the  lakes  inaccessible  to 
canoes,  while  various  trails  and  all  the  old  tote-roads  which  had  been 
used  in  the  construction  of  the  Canadian  Pacific  Railway,  were  care- 
fully located  on  the  map  by  pacing  and  taking  compass  bearings  of 
every  change  in  their  course.  Finally,  in  order  to  ascertain  the 
geology  in  sections  where  no  prominent  topographical  features  were 
known  to  exist,  we  made  numerous  traverses  through  the  bush,  some 
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of  them  being  of  considerablA  length.     Our  difficulties  were  increased 

by  continued  vet  weather,  the  season  having  been  the  most  rainy  one 

for  the  last  thirty  years.    The  insect  pests,  which  are  always  a  serious  Insect  pesti. 

obstacle  to  aU  kinds  of  work  in  the  woods  during  the  summer  season, 

were  this  year  unusually  troublesome,  especially  the  mosquitoes,  black 

flies  and  sandflies. 

**  As  many  observations  for  latitude  were  obtained  as  the  weather  OboervatuniB 
permitted  me  to  take.     A  considerable  number  of  photographs  were  mpEa.° 
secured,  and  barometric  readings  were  everywhere  recorded  in  order  to 
ascertain  the  elevations  of  mountains,  hills  and  terraces,  as  well  as  of 
lakes,  waterfalls  and  river-stretches.     The  temperature  of  the   water 
was  noted  every  day  as  an  indication  of  climate.     Notes  were  con- 
stantly made  as  to  glaciation   and  surface   geology,  which  are  always 
interesting  and  often  important   subjects.     Particular  attention  was  SpecimeiiB 
paid  to  the  nature  and  the  mode  of  occurrence  of  the  gold-bearing  ^  ®<^*®^ 
veins  of  the  district     The  principal  discoveries  were  visited  and  fair 
samples  for  assay  were  broken  by  myself  from  the  veinstones  in  situ. 
Observations  were  always  noted  as  to  the  distribution  and  the  local 
characters  of  the  forest  trees.     But  as   I  had  made  large  collections 
of  plants  in  this  district  in  previous  years  and  had  also  made  somewhat 
extensive  collections  of  insects  of  the  orders  Coleoptera  and  Lepidoptera, 
I  did  nothing  further  in  these  lines  during  the  past  season. 

"  It   would   have   facilitated   my   geological   work   very   much    if  Want  of 
accurate  surveys  had  previously  been   made   of  the   principal  topo-  JSpt^^ 
graphical  features  of  the  district,  because  the  time  I  was  obliged  to 
devote  to  this  work  necessarily  occupied  a  large  proportion  of  the 
season. 

<*  A  considerable  proportion  of  this  district  is  occupied  by  two  belts  Huronian 
of  Huronian  rocks,  lying  at  right  angles  to  one  another ;  the  larger  one, 
which  for  convenience  we  may  designate  the  Michipicoten  belt,  run- 
ning north-eastward,  and  the  smaller,  which  may  be  called  the  Cap 
Choy^  belt,  south-eastward  from  Michipicoten  Bay.  A  narrow  interval 
of  granite  at  Burnt  Point,  separates  these  at  the  shore  of  Lake 
Superior ;  but  inland,  the  extension  of  this  granite  occupies  the 
whole  of  the  triangular  space  between  the  two  belts  and  the  eastern 
boundary  of  the  sheet.  The  larger  belt  is  bounded  on  its  north- 
western or  outer  side  by  the  older  Laurentian  gneisses,  and  the  smaller 
one  on  its  south-western  side  by  both  granites  and  gneisses. 

"  The  former  has  an  average  breadth  of  about  fifteen  miles,  and  it  Michipiootai 
extends  from  Michipicoten  Bay  to  a  short  distance  beyond  the  line  of  *^** 
the  Canadian  Pacific  Railway  at  Missinabie  station,  a  distance  of 
forty-six  miles.     On  the  shore  of  Lake  Superior  it  reaches  westward 
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from  the  mouth  of  Michipicoten  River  to  Dog  River,  a  distance  of 
ten  miles,  and  southward  from  the  former  river  to  Burnt  Point  Har- 
bour, a  distance  of  ten  miles  also.  Near  the  mouth  of  Michipicoten 
it  throws  off  two  narrow  spurs  to  the  eastward,  each  of  which  runs 
into  the  granite  area  a  distance  of  about  ten  miles.  Without  a  map 
to  accompany  the  description  it  is  difficult  to  convey  an  accurate  con- 
ception of  the  form  of  this  belt  or  triangle.  It  may,  however,  be  said 
that  its  norbh-westerly  boundary  runs  as  a  curving  line  north-easterly 
from  the  vicinity  of  the  mouth  of  Dog  River  on  Lake  Superior  to  the 
Magpie  River,  which  it  intersects  at  about  eleven  miles  in  a  straight 
line  below  the  crossing  of  the  Canadian  Pacific  Railway.  The  south- 
easterly boundary,  after  giving  off  the  two  spurs  already  mentioned, 
follows  a  north-easterly  course  to  the  outlet  of  Mattagaming  Lake 
(often  erroneously  called  Dog  Lake). 

BockB  of  this       "  The  rocks  of  the  Michipicoten  belt  consist  mainly  of  slaty  and 
^^^  amorphous  greenstones  with  occasional  massive  crystalline  varieties. 

There  are  also  smaller  proportions  of  hornblende-schists  and  mica- 
schists,  greywackes,  argillites  and  clay-slates,  siliceous,  felsitic  and 
other  crystalline  schists,  quartz-porphyries,  conglomerates  or  agglomer- 
ates, breccias,  dolomites,  etc.,  in  stiU  smaller  amounts.  An  isolated 
area  of  red  granite  about  two  miles  in  length  occurs  on  the  west  side 
of  the  Magpie  River  just  above  the  second  portage  from  its  mouth. 

Otitlmee  of  "  The  following  is  a  more  detailed  description  of  the  Michipicoten 

mchipiooten  j^j^  :— -Beginning  at  its  southern  extremity,  the  line  of  contact  be- 
tween the  granite  on  the  east  and  the  Huronian  schists  and  other 
rocks  on  the  west,  runs  northward  from  Burnt  Point  Harbour  with  an 
eastward  curve  to  the  Michipicoten  River,  which  it  strikes  about 
two  miles  from  the  mouth.  The  boundary  next  runs  south-eastward 
along  the  southern  side  of  the  spur  of  Huronian  rocks  above  men- 
First  spur.  tioned.  The  north-eastern  side  of  this  spur,  which  runs  south-east, 
crosses  the  Michipicoten  River  just  above  the  foot  of  Long  Portage* 
From  this  point  upward  along  the  river,  the  rocks,  as  far  as  the  junc- 
tion of  the  Ssquamka,  are  mostly  gray  granites  of  various  shades  and 
textures,  while  those  south  of  the  mouth  of  the  river  are  mostly  red 
granites. 

Second  spur.  "The  second  of  the  narrow  Huronian  spurs  already  mentioned, 
crosses  the  Michipicoten  River  at  the  mouth  of  the  Sequamka  River. 
This  stream  was  surveyed  by  micrometer  to  the  edge  of  the  sheets  and 
the  rocks  observed  upon  it  consisted  entirely  of  gneiss,  the  strike  of 
which  varied  from  W.N.W.  to  W.S.W.  Gneiss  occurs  again  at  Cat 
portage  on  the  Michipicoten  about  a  mile  above  the  Sequamka,  and 
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also  in  the  hills  to  the  north-west  of  the  outlet  of  Whitefish    Lake, 
striking  east-and-west  in  both  localities. 

"  Around  the  shores  of  Whitefish  Lake,  at  Pigeon  portage  and  Rocks  on 
about  the  southern  part  of  Manitouwick  Lake,  the  rocks  are  mostly  x^akftT 
gray  granite.  On  other  parts  of  the  latter  lake,  gneiss,  greenstone 
and  green  schl<)ts  as  well  as  granites  are  found.  Near  the  south-western 
extremity  of  the  main  body  of  this  lake,  a  hill  of  gray  granite  on  the 
north-west  side  is  faced  by  a  large  dyke  of  diorite,  which  forms  a  bluff 
250  feet  high.  The  dyke  may  be  300  or  400  feet  in  width,  and  it 
runs  about  south-west  and  north-east.  Its  existence  may  have  had 
some  connection  with  the  geological  history  of  the  lake,  which  also 
runs  in  the  same  direction.  The  diorite  is  lighter  in  colour  and  coarser 
in  texture  in  the  centre  of  the  dyke  than  towards  the  sides. 

"  The  canoe-route  from  Manitouwick  to  Wawa  (properly  Wawagonk),  Manitoawiok 
which  I  also  surveyed  by  the  micrometer,  follows  a  chain  of  small  *°  *''*' 
lakes  and  streams,  lying  in  a  tolerably  direct  course.  Several  excursions 
were  also  made  from  the  line  of  this  route  into  the  country  on  either 
side,  for  the  purpose  of  ascertaining  the  character  and  extent  of  the 
rock-formations.  With  the  exception  of  a  hill  of  gray  gneiss  300  feet 
high  on  the  north-west  side  of  the  route,  the  only  rocks  seen  between 
Manitouwick  and  Hawk  lakes  consisted  of  red  and  gray  granites, 
which  continue  to  the  second  pond  south-west  of  the  latter.  From  this 
pond  to  Wawa  Lake,  there  is  a  variety  of  green  and  grayish  crystalline 
schists  and  greenstones,  agglomerates,  grey  wackes,  etc. 

"  Around  Wawa  Lake  and  thence  to  the  mouth  of  the  Michipicoten,  Wawa  LakoL 
slaty  and  massive  diorites  prevail.  In  the  hills  overlooking  the 
northern  side  of  Wawa  Lake  near  its  north-eastern  extremity,  a  mas- 
sive looking  white- weathering  rock  is  very  conspicuous  owing  to  the 
woods  having  been  mostly  burnt  off.  It  consists  of  a  compact  light- 
reddish  felsite  with  a  decided  conchoidal  fracture  and  showing  lines 
of  lamination  parallel  to  the  general  strike  of  the  other  rocks  in  the 
neighbourhood.  The  white  crust,  due  to  weathering,  which  generally 
characterizes  felsites  is  here  very  marked. 

"  The  tote-road  from  the  north-east  end  of  Wawa  Lake  to  Grasett  Wawa  to 
station  on  the  Canadian  Pacific  Railway,  which  was  in  use  during  the  ^""®*^ 
construction  of  the  line,  was  surveyed  by  pacing  and  bearings  all  the 
way  to  the  northern  edge  of  our  map.  It  crosses  the  Magpie  River 
about  eight  miles  within  the  sheet.  The  rocks  observed  along  this 
road  are  aU  Huronian  and  consist  of  massive  and  schistose  greenstones, 
a  variety  of  schists  some  containing  much  free  silica,  gray  micaceous 
schists,  solid  and  schistose  gray  wackes  passing  into  gneiss  and  felsitic 
schists  of  various  colours. 
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Magrpie  River.  '*  On  the  Magpie  River,  between  its  mouth  and  the  northern  margin 
of  the  sheet,  the  rocks  noted  were  massive  diorites,  both  crystalline  and 
micro-crystalline,  slaty  diorite,  chloritic,  micaceous  and  homblendic 
schists,  soft,  light-greenish-gray  schists  with  calcspar,  sericite,  glistening 
gray  schist,  volcanic  breccia  and  gray  wacke  schist-conglomerate,  besides 
the  small  area  of  red  granite  already  mentioned. 

Cap  Choye  **  A  cross-section  of  the  smaller  or  Cap  Choy^  belt,  at  right  angles 

to  its  strike,  occupies  the  coast  of  Lake  Superior  from  Old  Woman 
River  to  the  bay  on  the  south  side  of  Cap  Choy^.  This  belt  runs 
inland  in  an  east-southeasterly  direction  and  has  an  average  width,  as 
ascertained  by  different  traverses,  of  eight  or  nine  miles,  or  about  two- 
thirds  that  of  the  Michipicoten  belt.  Its  boundaries  appear  to  be 
nearly  parallel  to  one  another.  The  rocks  of  this  belt  consist  prin- 
cipally of  schistose  greenstones,  siliceous  and  coarse  argillaceous  schists, 
together  with  smaller  proportions  of  other  crystalline  schists  similar  to 
those  which  have  been  mentioned  as  occurring  in  the  Michipicoten 
belt.  A  patch  of  red  granite  within  this  belt  was  observed  on  the 
shore  of  Lake  Superior.  The  existence  of  these  Huronian  rocks  in 
this  section  of  the  coast  is  shown  on  my  map  of  1881,  already  referred 
to,  but  it  was  only  during  last  summer  that  we  proved  them  to  form 
a  great  belt  running  across  the  sheet.  This  fact  is  an  important 
addition  to  our  knowledge  of  the  geology  of  this  district,  as  these  rocks 
will  probably  prove  auriferous  like  those  of  the  Michipicoten  belt.  A 
good  many  years  ago,  a  quartz  vein,  said  to  be  large  and  well  charged 
with  copper-pyrites  was  found  and  opened  by  a  'h\r.  T.  Fr^hette,  about 
fourteen  miles  east  of  Gargantua  Harbour.  We  were  unable  to  redis- 
cover this  vein,  but  we  came  upon  the  prospecting  camp  in  its  vicinity 
and  obtained  some  samples  of  the  ore  which  are  rich  in  copper  and 
may  contain  gold  as  well.  I  was  credibly  informed  that  another 
copper  vein  had  been  discovered  in  the  course  of  this  belt  further  east^ 
or  at  a  place  lying  to  the  northward  of  the  mouth  of  Agawa  River. 

Economic  **The   economic    minerals    of    the    Michipicoten    mining  district 

mmera  a.  hitherto  discovered,  consist  of  iron,  copper,  and  gold  ores,  and  granite 
suitable  for  monuments  and  construction. 

Iron.  "Iron, — A  large  deposit  of  iron  ore  occurs  on  the  shore  of  Lake 

Superior  at  Little  Gros  Cap,  near  the  mouth  of  Michipicoten  River, 
and  an  attempt  was  made  to  mine  and  export  it  about  twenty-five 
years  ago.  As  the  locality  is  fully  described  in  my  report  for  1876, 
nothing  further  need  be  said  in  regard  to  it. 

Copper.  "  Copper, — ^Thirty  years  ago,  indications  of  copper  were  discovered 

at  several  places  around  Wawa  Lake,  and  a  Mr.  J.  T.  Johnson  of 
Detroit  purchased   from  the  Government  a  number  of  large  locations 
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surrounding  the  north-eastern  half  of  the  lake.  Some  prospecting  was 
done  on  one  of  these,  near  the  centre  of  the  south  side  of  the  lake,  and,  I 
was  informed  by  a  man  who  had  beto  engaged  in  the  work,  that  a 
promising  vein  of  quartz  with  copper-pyrites  had  been  found.  Some 
of  the  ore  may  still  be  seen  lying  about  at  the  site  of  the  buildings 
which  were  erected  at  the  time  the  prospecting  was  going  on,  but  as 
the  location  is  now  overgrown  by  a  dense  thicket  of  brush- wood  and 
young  trees,  we  were  unable  to  find  the  old  workings.  The  occurrence 
of  copper-pyrites  at  two  localities  in  the  Gargantua  Huronian  belt  has 
been  referred  to  in  describing  these  rocks. 

"  Gold. — In  the  Michipicoten  district,  the  precious  metal  occurs  in  Gtold. 
the  form  of  finely  disseminated  free  gold  in  quartz  veins.  The  prin- 
cipal discoveries  so  far  have  been  made  around  Wawa  Lake  and  all 
the  way  across  the  Huronian  belt  between  this  sheet  of  water  and  the 
foot  of  the  Long  Portage  on  Michipicoten  River.  The  associated  rocks 
are  the  schistose  greenstones  and  grey  wackes  with  crystalline  diorite  or 
diabase  occasionally  in  the  vicinity.  The  veins  in  this  tract  are 
numerous  and  often  of  a  good  workable  size — say  from  four  to  six  feet 
in  width.  Their  prevailing  course  approximates  to  a  northerly  direction. 
The  quartz  is  of  a  hyaline  variety  and  contains  only  very  small 
quantities  of  associated  minerals,  comprising  copper-pyrites  and  iron- 
pyrites  with  a  little  calcareous  spar. 

*'  So  far,  the  work  done  can  only  be  called  prospecting.  Numerous  Prospeotiiig 
prospecting  pits  have  been  opened  and  at  the  Jubilee  mine  a  shaft  had  ^^ 
been  sunk  to  a  depth  of  sixty  feet  on  the  underlie  of  the  vein.  As 
yet  nothing  can  be  said  with  certainty  as  to  the  richness  of  the  ore, 
as  no  commercial  tests  have  been  made  and  the  reported  assays  cannot 
always  be  relied  upon.  In  some  cases  specks  of  gold  in  the  quartz  can 
be  seen  by  the  naked  eye  or  with  the  aid  of  a  magnifier.  Average  sam- 
ples were  collected  by  me  for  assay  from  the  principal  *  prospects.' 

'<0n  the  south  side  of  Michipicoten  River  and  thence  to  Burnt 
Point,  several  quartz  veins  have  been  discovered  and  mining  claims 
located,  but  I  was  only  able  to  visit  one  of  these. 

*<  The  sands  and  gravels  of  the  valleys  of  the  Michipicoten  and  Alluvial 
Magpie  rivers,  having  been  derived  largely  from  the  disintegration  ^**^™"' 
and  glacial  crushing  of  the  Huronian  rocks  of  the  vicinity,  in  which 
no  doubt  great  numbers  of  small  as  well  as  some  large  quartz  veins 
existed,  contain  a  notable  proportion  of  quartz  vein-matter.  It  is 
said  that  the  more  quartzose  of  these  gravels  and  sands  have  yielded 
gold  on  assay,  and,  in  consequence  of  such  reports,  many  sand  claims 
were  started  and  registered  in  the  books  of  the  local  inspector  of 
mines,  but  I  have  no  reliable  data  as  to  the  proportion  of  gold  which 
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may  have  been  detected.     No  attempt  has  been  made  to  work  any  of 
these  claims." 

Work  by  Mr.  The  greater  part  of  the  winter  of  1897-98  was  spent  by  Mr.  A.  E. 
*  Barlow  in  working  up  the  various  surveys  made  during  the  preceding 
season  in  connection  with  the  Haliburton  map-sheet,  (No.  118)  while  pro- 
gress was  made  in  the  collection  and  compilation  of  material  necessary 
for  this  map.  A  part  of  his  time  was  likewise  devoted  to  a  study  of  the 
geological  results  obtained  during  the  progress  of  the  field-work,  as 
well  as  to  the  examination  of  the  large  number  of  rock-specimens 
obtained.  The  report  in  connection  with  the  exploration  and  surveys 
of  the  area  covered  by  the  Nipissing  and  Temisoamingue  sheets  was 
completed  and  is  now  in  the  press. 

The  geological  investigations  carried  on  for  several  seasons  past  in 

Central  Ontario  by  Dr.  F.  D.  Adams  and  Mr.  Barlow  in  collaboration, 

were  continued   during   the   past  summer.     These  gentlemen   were 

assisted,  particularly  in  regard  to  the  necessary  measurements  and 

topographical  surveys,  by  Mr.  J.  Keele,  Mr.  G.  W.  Ross,  jr.,  and  Mr. 

F.  G.  Stevens. 

Field-work  by      The  close  association  in  which  Messrs.  Adams  and  Barlow  have 

Bw5b^  and      worked  in  the  field,  renders  it  appropriate  that  their  progress  report 

AdamB.  upon  the  work  should  be  made  jointly.     In  the  following  pages  the 

observations  of  both  gentlemen  are  therefore  combined  : — 

*'The  work  was  pushed  forward  as  rapidly  as  possible,  but  the 
geological  boundaries  are  so  intricate  and  the  relations  so  critical  and 
difficult,  that  part  at  least  of  another  season  will  be  required  before 
a  final  report  can  be  written.  It  was  found  necessary,  in  order  that 
the  structure  of  the  district  might  be  thoroughly  worked  out,  to 
include  in  the  area  of  survey  a  portion  of  the  map-sheet  to  the  south 
(No.  113)  comprising  parts  of  the  townships  of  Burleigh,  Methuen, 
Lake,  Tudor  and  Grimsthorpe. 
Topographical  "  Re-surveys  were  made,  by  Mr.  Barlow,  of  Loon  Lake  in  Chandos 
township,  Paudash  Lake  in  Cardiff,  Eel  Lake  on  the  boundary 
between  Anstruther  and  Cardiff,  and  Bass  Lake  on  the  boundary 
between  Limerick  and  Tudor.  Mr.  Keele  made  a  survey  of  the  Deer 
River  from  the  outlet  on  Loon  Lake,  in  Chandos,  to  Whetstone  Lake, 
in  the  township  of  Lake,  showing  this  crooked  stream  in  detail,  in  a 
manner  not  attempted  on  the  township  plans. 

"  Besides  this  Mr.  Keele  made  micrometer  surveys  of  a  group  of 
lakes  situated  in  the  northern  portion  of  Burleigh  and  the  southern 
parts  of  Cavendish  and  Anstruther,  including  Long,  Cox,  Cold,  Gtold, 
Gull,  Catchacoma,  Bottle  and  Sucker  lakes. 
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"  Mr.  Barlow's  work,  comprised  the  area  composed  chiefly  of  the  Area  ex- 
granitic  and  dioritic  gneisses,  in  the  north-eastern  part  of  the  map  b^JJ^. 
from  Egan  Estate  to  Brudenell  corner ;  while,  in  the  southern  part 
of  the  sheets  he  worked  chiefly  in  the  district  to  the  east  of  the 
Hastings  road.  Dr.  Adams,  with  Whitney  as  a  base,  worked  in  the 
north-western  part  of  the  sheet,  exploring  and  mapping  geologically  the 
townships  to  the  west  and  south-west  of  Egan  Estate  station  on  the 
Ottawa  Amprior  and  Parry  Sound  Railway.  Dr.  Adams  left  Mont- 
real for  the  field  on  June  the  20th  and  returned  on  September  12th,  while 
Mr.  Barlow  was  engaged  in  field-work  from  June  25th  to  October  Ist. 

**  The  great  tract  of  country  contained  in  the  northern  and  north-  Fundamental 
western  part  of  the  map-sheet,  exhibits  a  very  typical  development  of  8^®**^^ 
the  granites  and  gneisses  of  the  Laurentian.     The  latter  usually  dip 
at  low  angles  and  are  in  some  places  quite  flat,  the  strike  running  in 
great  sweeping  curves,  often  of  considerable  complexity.     Three  small  Oatliers  of 
outliers  of  the  Grenville  series  were  noticed  on  the  shores  of  Barrys  series. 
Bay  of  Lake  Eaminiskeg,  while  two  others  occur  between  Hopeville 
and  Emmett  postoffice  in  the  south-western  part  of  Hagarty  township. 
In  the  vicinity  of  Rockingham  and  between  this  village  and  Brudenell 
comer,  there  is  a  large  development  of  crystalline  limestones  belonging 
to  the  Grenville  series  and  similar  rocks  may  be  encountered  at  frequent 
intervals  between  this  place  and  Rochefort  P.O.,  in  the  south-eastern 
corner  of  Hagarty.  The  Grenville  series  likewise  occupies  small  patches 
in  Monteagle  and  Carlow  townships,  but   by  far  the   greater  part 
of  these  townships  is  underlain  by  the    more  massive  granite  and 
gneiss.     A  large  irruptive  mass,  composed  chiefly  of  granite,  diorite  Irruptive 
and  gabbro,  covers  the  southern  portions  of  Mayo  and  Dungannon 
and  the  northern  parts  of   Cashel  and  Limerick,  thence  extending 
westward  into  the  north-eastern  corner  of  WoUaston.   To  the  north,  in 
the  townships  of  Dungannon  and  Mayo,  a  large  area  of  limestones  and 
amphibolites  occurs,  cut  through  by  a  mass  of  intrusive  material  of  both 
acid  and  basic  facies.     These  rocks  were  formerly  classified  as  belong- 
ing to  the  Hastings  series,  but  certain  portions  present  the  highly 
metamorphosed  character    of    the   Grenville  series.     Similar  rocks, 
some  even  in  a  less  altered  condition,  are  present  to  the  south  of  these 
huge  batholitic  masses,  covering  the  southern  parts  of  the  townships 
of  Limerick  and  Cashel  in  the  south-east  corner  of  the  sheet.  At  several  Examination 
places,  notably  in  the  vicinity   of  Gilmour  station   on   the   Central  erafcesf  ^ 
Ontario  Railway  and  between  this  place  and  St.  Ola  station,  detailed 
studies  were  made  of  the  occurrence  of  certain  *  conglomerates,'  and  the 
conclusions  reached  would  seem  to  indicate  that,  in  many  instances  at 
least,  such  rocks  in  these  regions  are  not  true  conglomerates,  but  are 
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of  the  nature  of  autoclastic  rocks  or  dynamic  breccias.  These  pseudo- 
conglomerates  as  here  represented,  would  appear,  in  fact,  to  have  been 
formed  by  the  rending  apart  of  certain  of  the  more  brittle  bands, 
while  the  inclosing  limestone  or  schistose  matrix  has  yielded  somewhat 
readily  to  deformation.  The  subject  is  of  rather  exceptional  scientific 
interest  and  a  paper  by  Mr.  Barlow,  covering  the  observations  made, 
has  lately  been  presented  at  the  meeting  of  the  Geological  Society  of 
America.* 

"  Br.  Adams,  having  completed  his  work  on  the  north-west  comer 
of  the  sheet  on  July  25th,  left  Whitney  on  that  date  and  went  south 
through  the  townships  of  Airy,  Sabine,  Nightingale,  Bruton,  Harcourt 
and  Herschell  to  Baptiste  Lake.  Along  this  line  an  excellent  opportu- 
nity was  afforded  for  the  study  of  the  relations  of  the  Fundamental 
gneiss  to  the  great  limestone-bearing  formation  known  as  the  Gren- 
Felspar  rock,  viile  series,  which  appears  in  force  on  Baptiste  Lake.  On  several 
lots  on  ranges  lY.  and  Y.  of  Bruton,  a  granular,  white  felspar 
rock  was  found,  identical  in  appearance,  and  probably  in  composition, 
with  the  albite  rock  found  associated  with  the  nepheline-syenite  in  the 
township  of  Dungannon  and  elsewhere  in  the  district  about  Bancroft, 
and  which  is  there  a  differentiation  product  of  the  nepheline-syenite 
magma.  No  nepheline,  however,  could  be  detected  in  this  Bruton 
rock.  The  first  occurrences  of  limestone  were  found  on  the  last  range 
of  the  township  of  Harcourt.  The  occurrences  of  this  rock,  however, 
are  small  and  disconnected,  until  the  first  ranges  of  this  township  are 
reached,  when  the  limestones  and  the  rocks  of  the  Grenville  series  are 
seen  almost  continuously  along  the  line  of  the  IrondaJe,  Bancroft  and 
Ottawa  Railway. 

"The  study  of  this  region,  showed  conclusively  that  the  contapt 
between  the  Fundamental  gneisses  and  the  Grenville  series  is  an  intru- 
sive one,  and  that  the  rocks  of  the  last-mentioned  series,  have 
slowly  sagged  down  into,  or  have  been  gradually  uplifted  by  an 
underlying  fioor  or  batholite  of  granitic  material.  The  chief  develop- 
ments of  the  Grenville  series,  run  in  great  curves  around  these  batho- 
lites,  and  in  contact  with  granite  material  its  rocks  become  broken 
into  many  discontinuous  patches,  usually  manintaining  the  strike  of 
the  adjacent  part  of  the  formation  from  which  they  have  been  detached  ; 
showing  '  that  the  rending  action  of  the  granite  has  been  a  slow  and 
gradual  one,  and  not  of  the  nature  of  a  violent  intrusion. 

"  The  month  of  August  and  the  early  part  of  September  were  occupied 
in  making  a  detailed  study  of  one  of  the  most  complicated  portions  of 

*  Published  in  Ottawa  Naturalist,  vol.  XII,  No.  11,  Feb.,  1899,  pp.  205-217, 
Plates  VI-IX. 
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the  whole  district,  comprising  the  township  of  Monmouth  and  portions 
of  Dudley,  Cardifif,  Chandos,  Burleigh  and  Methuen.  In  Monmouth 
there  is  one  of  the  best  developments  of  the  Grenville  series  in  the 
whole  area,  while,  in  the  other  townships,  there  are  in  addition  excellent 
exposures  of  the  Fundamental  gneisses  with  great  granite  intrusions,  as 
well  as  occurrences  which  have  been  referred  to  the  Hastings  series,  the 
geology  of  the  district  being  of  the  most  intricate  character. 

"  The  study  of  the  Grenville  series  in  Monmouth,  showed  beyond  a  Its  results, 
doubt,  that  this  series  is  a  sedimentary  one.  It  includes  a  great  deve- 
lopment of  bedded  white  quartzites,  evidently  altered  sandstones.  The 
associated  limestones  also,  that  occur  in  heavy  bands,  and,  as 
everywhere  else  in  the  Grenville  series  are  in  the  form  of  white  crystal- 
line marbles,  were  in  a  few  plans  along  the  line  of  the  Irondale,  Bancroft 
and  Ottawa  Railway,  seen  to  hold  little  dark  strings  suggestive  of 
remnants  of  the  original  limestone  in  a  less  altered  condition. 
On  this  account,  a  careful  search  was  made,  which  resulted  in  the  tTnaltered 
discovery  of  two  localites  in  which  the  limestone  was  almost  unaltered, 
being  very  fine  in  grain  and  blue  in  colour,  and  bearing  a  strong 
resemblance  to  the  limestones  of  more  recent  foimations.  In  such  cases 
the  blue  limestone  is  interstratified  with  the  ordinary  white  coarse- 
grained marble  of  the  Grenville  series  and  passes  into  it,  there  being  evi- 
dently portions  of  the  limestones  which  have  escaped  metamorphism. 
These  occurrences  serve  to  dispose  of  any  lingering  doubts  concerning 
the  sedimentary  origin  of  the  limestone  in  question.  The  localities  where 
these  unaltered  limestones  are  best  seen  are,  lot  27  of  range  XIV.  of 
Monmouth  and  lot  28  of  range  XI.  of  the  same  township. 

"  The  relations  of  the  Grenville  and  Hastings  series  in  this  district 
were  made  the  subject  of  careful  study,  and  much  additional  evidence 
bearing  on  this  disputed  question  was  collected  during  the  summer. 

"  Several  new  occurrences  of  nepheline-syenite  were  discovered  during  Nepheline- 
the  past  season,  in  the  district  examined.  The  most  noteworthy  is  that  ^^^ 
which  was  found  in  the  form  of  a  wide  band  running  throu<;h  the 
township  of  Monmouth.     It  is  first  seen  near  Wilberforce,  and  thence 
runs  in  a  south-west  direction,  parallel  to  the   I.  B.  tb  O.  Railway,  as 
far  as  lot  13  of  range  IX.,  where  it  bends  back  upon  itself,  and,  passing 
a  little  to  the  west  of  Hotspur  P.O.,  runs  in  a  north-east  direction  for 
four  miles.     This  band  has  been  traced  continuously  for  a  distance  of 
ten  miles.     It  wraps  around  and  forms  a  border  to  a  large  granite 
intrusion,  often  pegmatitic  in  character.     To  all  appearance  it  is  a 
dififerentiation-product  of  the  granite  magma.     In  fact,  nearly  all  the  Its  relation  to 
occurrences  of  nepheline-syenite  that  have  been  found  in  the  present  magm*. 
sheet  (No.  118)  bear  a  similar  relation  to  granite  masses.  Not  to  mention 
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the  occurrences  in  the  Bancroft  district,  described  in  a  former  report, 
there  may  be  cited  as  example,  an  occurrence  discovered  last  year  on  lot 
26  of  Faraday,  on  the  line  between  ranges  A  and  B.  This  occurrence, 
which  is  at  least  one  hundred  yards  wide  and  holds  sodalite,  lies  on 
the  margin  of  the  great  mass  of  granite  forming  the  northern  half  of 
the  township  of  Faraday  and  between  it  and  a  great  development 
of  crystalline  limestone  in  the  western  portion  of  the  township. 
Another  similar  occurrence  of  nepheline-syenite  was  found  on  lot  15  of 
range  I,  of  the  township  of  Harcourt,  and  is  well  exposed  in  a  cutting 
on  the  I.  B.  <k  O.  Railway.  It  again  occurs  at  the  contact  of  the 
great  mass  of  granitic  rocks  occupying  the  northern  part  of  the  town- 
ship of  Cardifif  and  the  crystalline  limestones  of  the  Grenville  series 
which  sweep  around  it. 

^*  Still  another  great  development  of  nepheline-syenite  intimately 
^'  associated  with  granite,  is  that  composing  the  Blue  Mountains,  a  long 
range  of  hills  running  north-east  and  south-west  through  ranges  YI.  to 
XII.  of  the  township  of  Methuen.  These  rise  from  a  great  granite 
plain,  and  the  petrographical  associations  are  of  exti^me  interest  but 
require  further  study  before  they  can  be  clearly  made  out. 

"  In  addition  to  the  band  of  nephline-syenite  above  described,  from 
Monmouth,  there  is  also  in  the  same  township  an  isolated  area  of  con- 
siderable size  situated  on  lots  9,  10  and  11  of  ranges  YII.  and  YIII. 
where  it  breaks  through  the  limestone  of  the  Grenville  series. 

"  The  occurrence  of  nepheline-syenite  in  Methuen,  referred  to  above, 
is  of  especial  interest  from  an  economic  standpoint  on  account  of  the 
occurrence  of  considerable  deposits  of  both  muscovite  and  corundum 
in  the  pegmatite  veins  and  coarse  segregations  occurring  in  it  or  in  its 
immediate  vicinity.  In  fact,  corundum  has  been  found  so  generally 
in  connection  vdth  the  nepheline-syenites  occurring  in  the  north-eastern 
portions  of  the  sheet,  that  all  the  areas  of  this  rock  above  mentioned 
are  worthy  of  being  very  oarefuUy  searched  for  this  mineral. 

"A  large  number  of  mineral  deposits  occurring  in  the  district 
examined  were  carefully  investigated.  These  consisted  of  deposits  of 
graphite,  apatite,  mica,  corundum,  iron-pyrites,  molybdenite,  eta 

"  The  only  deposit  of  mica  that  was  being  worked  in  the  district 
examined,  is  situated  on  lot  7  of  range  XXII.  of  Cardifif,  by  the  side  of 
the  I.  B.  &  O.  Railway  track.  This  deposit  is  owned  by  Messrs.  Best 
and  Membry.  A  pit  twenty  feet  square  and  eighteen  feet  deep  had 
been  made,  and  a  considerable  amount  of  mica,  in  sizes  up  to  two  feet 
by  two  feet  and  a  half,  had  been  extracted.  The  mica  is  dark  in 
colour,  and  occurs  in  a  mass  of  the  granular  green  pyroxenite,  so 
frequently  found,  as  in  this  case,  associated  with  the  limestones  of  the 
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Grenville  series.  Similar  dark-coloured  mica,  in  large  sheets,  has  been 
discovered  on  lots  30  and  31  of  range  XIII.  of  Cardiff,  as  well  as 
amber  mica  of  good  quality,  but  of  smaller  sizes,  on  lot  31  of  range 
XIL  of  the  same  township.  The  mica  deposits  of  Methuen,  mentioned 
above,  are,  however,  no  longer  worked.  "Work  on  the  corundum 
deposits  had  also  been  suspended  at  the  time  these  were  visited. 

"  Fine  specimens  of  molybdenite  are  to  be  obtained  on  range  I.  of  Molybdenite, 
the  township  of  Harcourt,  at  a  point  which  is  probably  situated  on 
lot  3.  The  country-rock  is  a  granular  green  pyroxenite,  which  has  been 
produced  by  the  complete  alteration  of  an  isolated  mass  of  limestone 
inclosed  in  the  Fundamental  gneiss.  This  pyroxenite  is  traversed  by 
little  strings  of  pyrite  and  molybdenite,  associated  in  places  with 
pyrrhotite,  tourmaline,  sphene  and  other  minerals.  A  pit  about  fifteen 
feet  deep,  has  been  put  down  on  the  deposit  by  Mr.  Gordon,  of  Toronto, 
and  a  considerable  amount  of  pyrite,  said  to  contain  gold,  has  been 
raised,  as  well  as  a  small  amount  of  molybdenite. 

"  Samples  of  quartz  collected  from  the  Higman  mine,  on  lot  9,  con.  Quartz  i 
VII.  of  Limerick,  assayed  in  the  laboratory  of  the  Survey,  proved  to 
contain  no  gold,  and  only  0*175  of  an  ounce  of  silver  to  the  ton  of  2000 
Ibe. 

"  Other  samples  collected  from  large  irregular  masses  of  quartz  cut- 
ting crystalline  limestone  on  lot  31,  con.  VI.  of  Cashel,  were  found  to 
carry  neither  gold  nor  silver." 


QUEBEC. 

The  winter  of  1897-98  was  spent  by  Dr.  R.  W.  Ells  in  plotting  and  Work  ^Dr. 
compUing  the  notes  of  field-work  of  the  preceding    season,  and  in  ^^ 

laying  down  the  geological  lines  on  map-sheets  Nos.  119  and  120. 
Considerable  time  was  also  devoted  to  work  upon  a  proposed  special 
map  of  the  Ottawa  district.  Dr.  Ells'  field-work,  during  the  summer, 
was  carried  on  partly  in  Ontario  but  chiefly  in  Quebec.  Surveys  and 
examinations  were  made  within  the  area  of  map-sheets  119  and  120, 
now  in  course  of  compilation,  for  the  purpose  of  completing  the 
necessary  information  for  these  sheets.  Dr.  Ells  was  also  requested 
to  undertake  the  preparation  of  a  general  explanatory  report  to 
accompany  the  Three  Rivers  sheet,  or  north-west  sheet  of  the  series  of 
four  which  has  generaUy  been  referred  to  as  the  "  Eastern  Townships," 
series.  This  involved  the  correlation  of  much  work  previously  done 
by  other  members  of  the  staff,  and  necessitated  some  further  surveys 
and  examinations  for  this  purpose.     The  map-sheet  is  now  in  the 
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engraver's  hands  for  completion.     On  his  field-work,  Dr.  Ells  reports 
as  follows : — 

*' Several  weeks  of  May  and  June  were  spent  in  completing  the 
examination  of  certain  areas,  lying  to  the  south  of  the  Bonnech^re 
and  Madawaska  rivers  in  Ontario,  and  in  correcting  the  surveys 
of  the  townships  of  Hull,  Eardley  and  Onslow,  in  Quebec.  On 
the  28th  of  June,  I  set  out  for  the  St.  Maurice  distnct^  in  order  to 
complete  if  possible,  the  series  of  surveys  which  had  been  partly  made 
in  that  area  several  years  before  by  Messrs.  Adams,  McConnell, 
Giroux,  Ord  and  Low,  in  connection  with  the  geology  of  the  north- 
west map-sheet  of  the  ^  Eastern  Townships '  series,  the  report  on 
which,  owing  to  various  causes,  had  not  been  prepared  for  publication. 
A  report  on  a  portion  of  this  area,  embracing  the  south-west  corner  of 
the  sheet,  had,  however,  been  published  in  1895  by  Dr.  Adams,  in 
connection  with  his  report  on  the  anorthosite  masses  of  that  district. 

"  In  carrying  out  this  scheme  of  work,  after  several  days  spent  in 
the  vicinity  of  Joliette,  St.  Gabriel  de  Brandon  and  the  country  to  the 
north  and  east  of  that  place,  I  left  for  the  village  of  St.  Michel  des 
Saints,  about  sixty-five  miles  north.  This  place  is  situated  on  the 
upper  part  of  the  Matawin  River,  which  is  the  principal  tributary  of 
the  St.  Maurice  from  the  west. 

"  Here  men  were  engaged,  and  early  in  July  I  began  the  ascent  of  the 
Post  River  which  was  followed  up  to  its  head  in  Lake  Clear.  Thence, 
by  a  portage  of  half  a  mile,  the  waters  of  Vermilion  River  were 
reached,  and  these  were  followed  north  to  a  further  distance  of  twelve 
miles  through  a  chain  of  lakes.  The  country  in  this  direction  was 
found  to  be  generally  nearly  level,  characterized  by  great  areas  of  sand 
and  gravel  with  but  few  rock-exposures.  Clear  Lake,  at  the  head  of  the 
Post,  is  of  large  size,  with  generally  sandy  shores ;  the  only  rocks  seen 
being  grayish  and  reddish  banded  gneiss. 

"  Along  the  Post  River  also  the  shores  show  comparatively  few  rock- 
exposures,  and  these  are  of  the  upper  or  grayish,  often  rusty,  gneiss  series. 
About  two  miles  below  Clear  Lake,  a  small  band  of  crystalline  lime- 
stone shows  in  the  stream,  and  some  scattered  blocks  extend  for 
several  miles  below  this  place.  On  a  small  lake  to  the  east  (Jerome 
Lake),  reached  by  a  portage  which  is  about  one  mile  north  of  the 
forks  of  the  Long  Lake  River,  the  gneiss,  which  is  of  the  usual  gray 
and  reddish  variety,  and  is  cut  by  red  granites,  contains  a  broad  belt 
of  almost  pure  quartz.  This  band  is  white,  with  a  breadth  of  at  least 
fifty  feet,  and  its  lower  portion,  near  the  contact  with  the  red  granite, 
carries  a  quantity  of  black  and  broken  crvstals  of  mica.     Masses  o£ 
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dear  red  felspar  are  distributed  through  the  quartz.     The  mica  is  of  no 
economic  importance,  although  spoken  of  as  a  *  mine '  by  the  hunters. 

"  Returning  down  the  Post,  the  west  branch,  known  as  Long  ^^  'L'^ 
Lake  River,  was  ascended  to  Lake  Croche,  the  stream  being  in  places 
very  rough  and  the  portages  bad.  From  Lake  Croche  a  portage  of 
nearly  a  mile  leads  to  Long  Lake,  and  from  the  head  of  this  lake. 
Lake  Travers,  the  source  of  this  stream,  is  reached.  On  Lake 
Croche,  crystalline  limestone  occurs  at  several  places  along  the  east 
shore,  but  the  prevailing  rock  is  a  reddish  granite-gneiss,  foliated, 
coarse-grained  and  rough-weathering.  Along  the  stream  below  this 
lake  large  areas  of  reddish  augen-gneiss  with  a  well-defined  foliation 
were  seen. 

**  On  the  long  stretch  between  this  lake  and  the  head  of  Lake  Travers,  Lake  Traven. 
much  of  the  rock  seen  is  a  foliated  red  granite ;  but  several  outcrops 
along  the  upper  portion  of  the  route  are  of  reddish-gray  and  gray  gar- 
netiferous  micargneiss.  Glacial  strise  were  noted  at  several  points  with  a 
course  of  S.  10*  W.  About  Lake  Travers  masses  of  red  foliated  gneiss 
occur.  From  the  head  of  this  lake  a  portage  of  three-fourths  of  a  mile 
leads  to  Lake  Sassiakinagog  on  the  upper  waters  of  the  Manuan  River 
where  also  grayish  mica-gneiss,  with  black  hornblende  bands,  appears, 
with  a  strike  a  few  degrees  east  of  north. 

"  Sassiakinagog  Lake  is  eighty  feet  lower  than  Lake  Travers.  It  is  a  Saasiakinagog 
large  sheet  of  water  with  long  arm-like  bays.  The  prevailing  rock  ^^^^ 
is  grayish  and  reddish-gray  gneiss,  but  there  is  also  a  large  develop- 
ment of  grayish  quartzite  like  that  seen  along  certain  parts  of  the 
Lower  Ottawa.  This  rock  extends  along  the  north  shore  of  the  lake 
for  several  miles,  and  though  several  blocks  of  crystalline  limestone 
were  seen,  no  ledges  of  this  rock  were  noted.  Much  of  the  shore  is, 
however,  low  and  without  rock-exposures. 

"  Following  Pasquatazebe  Creek  from  the  south-west  end  of  this  Thenoe  to 
lake,  we  reached  the  height-of-l^nd  between  the  Manuan  and  the^^''®'^^^ 
Matawin  at  the  head  of  the  north-east  branch  of  the  Milieu.  The 
country  along  this  stretch  is  generally  low  and  the  shores  of  the  creek 
are  swampy,  only  one  outcrop  of  rusty  quartzose  gneiss  being  seen. 
The  lake  shores  along  the  upper  part,  however,  show  many  large  boul- 
ders of  reddish  gneiss  and  granites. 

"  The  Milieu  flows,  for  most  of  its  course,  between  low  and  sandy  or  River  MiUeo. 
bonldery  banks,  the  upper  portion  of  the  valley  is  swampy  and  the  stream 
is  choked  with  thick  alders.  Heavy  rapids  are  frequent  and  are 
often  caused  by  boulders,  of  large  size,  but  rock-ledges  are  not 
very  numerous.  Where  seen  these  ledges  are  of  gneiss  of  the  usual 
Orenville  tjrpe,  sometimes  with  areas  of  gray  quartzite.  Though  no 
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liniestoiie  was  seen  along  the  stream,  several  outcrops  of  this  rock  are 
found  both  to  the  east  and  west  of  this  river,  at  a  distance  of  ten  to 
twelve  miles  from  its  mouth.  These  outcrops  may  be  the  extensien  of 
certain  bands  seen  along,  or  in  the  vicinity  of,  the  Matawin,  below  the 
village  of  St.  Michel,  and  which  there  have  a  strike  to  the  west  of 
north,  in  the  same  association  with  rusty  gneiss  so  frequent  in  the 
Grenville  district.  Along  the  lower  part  of  this  stream,  not  far 
from  the  limestone  bands,  there  are  several  deposits  of  mica  which  in 
former  years  were  mined  to  a  slight  extent,  but  have  long  been  aban- 
doned. Apatite  also  occurs  with  the  mica,  the  containing  rock  being 
a  greenish  pyroxenite,  as  is  the  case  in  the  Ottawa  district.  The  lower 
part  of  this  stream,  flows  through  banks  of  sand  for  several  mOes  till 
it  enters  the  Matawin  about  eight  miles  below  the  village  of  St 
Michel. 

'*  The  south  branch  of  the  Matawin  or  Cypress  River  was  next 
ascended,  to  the  head  of  Cypress  Lake.  This  lake  is  about  six  miles 
in  length  and  is  bordered  by  high  hills  and  ridges  on  the  south  and  west, 
which  separate  its  waters  from  those  of  L'Ouareau  River  and  from  the 
head  of  the  L'Assomption  River.  Portages  extend  from  the  south  end 
of  this  lake  to  both  these  places.  The  character  of  country  in  this  direc- 
tion is  very  much  like  that  seen  about  Trembling  Lake  on  the  Rouge 
River.  The  rocks  around  Cypress  Lake  are  for  the  most  part  grayish  and 
reddish-gray  gneiss,  often  garnetiferous,  having  a  strike  of  N.  65"  W. 
with  a  dip  to  the  south-west.  In  places  the  gneiss  is  quite  rusty,  and 
quartzite  also  occurs,  but  no  limestone  was  seen  in  this  direction.  A 
portsige  from  the  north-west  angle  of  the  lake  leads  across  to  Devil 
Lake  on  Devil  River,  which  flows  into  the  Rouge. 

'<  The  upper  or  north-west  branch  of  the  Matawin,  above  the  Cypress 
branch,  is  formed  by  the  confluence  of  two  streams,  each  of  which 
extends  for  about  thirty  miles  northward,  flowing  generally  through 
low  and  often  swampy  country.  They  are  said  by  the  hunters  to  show 
solid  rock,  the  banks  consisting  for  the  most  part  of  sand  and  gravel, 
with  stretches  of  beaver-meadows,  and  they  were  therefore  not  followed. 
Descending  the  river  a^ain  to  St.  Michel,  traverses  were  made  to  lakes 
Trefle  and  Protean  and  to  the  chain  of  lakes  along  the  south-east 
border  of  the  township  of  Provost.  The  same  kind  of  grayish,  often 
garnetiferous  and  quartzose  gneiss,  was  observed  on  all  these,  and 
bands  of  impure  limestone  were  noted  on  several  of  them.  Mountain 
masses  apparently  of  reddish  foliated  granite  are  seen  in  parts  of  this 
area.  The  gneiss  strikes  generally  to  the  north-west  and  the  dip  is 
usually  to  the  south-west.  The  rocks  are  in  places  much  disturbed 
near  the  granite  masses. 
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"  Surveys  were  made  of  the  roads  in  the  vicinity  of  the  Matawin,  Descend  the 
both  to  the  east  and  west  of  St.  Michel,  after  which  I  began  the  des-  ^*^^^ 
cent  of  the  Matawin  to  the  St.  Maurice.  In  this  traverse  an  exami- 
nation was  made,  for  the  sake  of  comparison,  of  the  rocks  along  the 
lower  part  of  the  Eagle  River,  on  the  north  side,  and  further  down,  of 
the  Antikagamak  Lake  and  of  Lake  Wapizagonk  on  the  headwaters 
of  the  Shawenigan  River. 

"  Returning  to  the  Matawin,  we  descended  that  river  to  the  head  of 
the  Cinq  Rapids,  from  which  point  a  portage-route  of  about  three 
miles  leads  across  to  the  Cinq  lakes.  The  Matawin  below  this  point 
is  very  rough,  with  heavy  rapids,  so  that  it  is  very  rarely  traversed. 
This  part  was,  however,  surveyed  by  Mr.  Ord  in  1880,  so  that  our 
section  along  this  river  is  complete. 

"  The  portage  to  the  lower  Cinq  Lake  is  over  a  ridge  of  grayish.  Cinq  Lake, 
sometimes  garnetiferous  gneiss.  Along  the  lake,  good  exposures  are 
seen  near  its  lower  end  and  in  the  east  bay.  The  rocks  are  grayish 
gneiss  with  a  very  low  dip  to  the  east,  the  angles  being  rarely  more 
than  five  degrees.  Several  low  undulations  are  seen  and  bands  of  a 
coarser  red  gneiss,  as  well  as  of  black  hornblende,  appear  on  the 
east  bay.  This  chain  of  lakes  was  followed  south  to  its  head,  and  a 
portage  made  to  the  head  of  the  chain  of  the  Fishing  lakes,  whence  a  Fishing  lakea. 
route  extends  out  to  the  St  Maurice  at  the  village  of  Grandes  Piles. 
These  lakes  are  leased  by  the  Laurentian  Fishing  Club,  by  which  good 
portage-routes  have  been  opened  to  a  number  of  the  surrounding  lakes. 
In  all  these,  however,  there  appears  the  same  character  in  the  rock- 
exposures.  They  are  all  gneiss  of  the  upper  or  Grenville  series,  with 
occasional  areas  of  granite.  The  dips  are  everywhere  at  low  angles, 
but  several  anticlines  traverse  the  district. 

"  Throughout  all  this  Matawin  country,  with  the  exception  of  the  Character  of 
small  settlement  near  St.  Michel,  there  is  no  means  of  communication  ^*^®  country. 
except  by  canoe.  The  whole  country  is  one  unbroken  wilderness, 
abounding  in  deer,  caribou,  moose  and  bears.  Beavers  are  still  numer- 
ous in  most  of  the  streams  and  the  traces  of  their  presence  may  be 
frequently  seen  in  the  shape  of  houses  and  dams.  The  whole  district  is 
densely  wooded,  though  most  of  the  growth  is  small,  owing  to  a  fire 
some  years  ago  that  swept  off  much  of  the  timber  along  the  course  of 
the  river  for  many  miles. 

"  The  geology  of  portions  of  this  district,  both  to  the  north  and  south  Geology. 
of  the  Matawin,  had  already  been  examined  by  Messrs.  Giroux  and 
Adams,  and  also  in  1880  by  Mr.  Ord.      On  reaching  Grandes  Piles,  it 
was  my  intention  to  make  an  examination  of  that  part  of  the  St. 
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Maurice  extending  thence  up  to  the  mouth  of  the  Yennilion  Hiver, 
to  see  how  far  the  gneisses  of  the  Grenville  series  there  run,  but  a 
severe  attack  of  lumbago,  contracted  while  descending  the  lower  part 
of  the  Matawin,  rendered  further  exploration  in  this  direction  im- 
possible. The  examination  of  the  area  to  the  east  of  the  St.  Maurice 
had,  for  the  same  reason,  to  be  abandoned,  but  as  this  portion  had  been 
traversed  by  Mr.  A.  P.  Low,  in  1891,  this  will  not  be  necessary,  as 
his  notes  on  this  district  are  so  full  that  the  geological  structure  of 
the  area  can  be  readily  understood. 

"  Returning  to  Ottawa,  the  remainder  of  the  season  in  the  field  was 
devoted  to  the  completion  of  the  surveys  in  the  townships  west  of 
the  Gatineau,  and  along  the  north  side  of  the  Ottawa  River.  In  this 
connection  a  further  examination  was  made  of  the  geology  of 
Calumet  Island,  where  important  deposits  of  blende  and  galena  have 
been  mined  for  several  years,  and  where  a  new  deposit  of  nickeliferous 
pyrrhotite  has  been  recently  discovered. 

"  Further  examinations  were  also  made  in  the  area  to  the  south  of 
the  Rideau  River,  in  Gloucester  township,  and  a  well-defined  line  of 
fault  separating  the  Galciferous  limestone  from  the  Utica  shales  was 
located  on  lot  14,  range  IV,  of  that  township.  The  beds  of  the  former 
are  there  tilted  up  to  an  angle  of  65*  and  certain  portions  of  the  strata 
in  the  vicinity  are  cleaved  at  right  angles  to  the  bedding. 

"  The  surveys  in  the  townships  of  Nepean,  North  Gower,  Goulbourn 
and  Marlborough  were  also  carried  on  sufiiciently  to  ascertain  the 
geological  structure  of  this  area,  and  to  connect  the  work  of  the  pre- 
vious season  with  the  former  surveys  in  the  immediate  vicinity  of 
Ottawa.  Several  faults  were  found  in  this  district,  separating  the 
Galciferous  from  the  Trenton  and  Black  River  formations. 

"  The  results  of  the  examinations  in  the  St.  Maurice  district  may 
be  briefly  summed  up,  preliminary  to  the  general  report  on  the  area  now 
being  prepared.  In  character,  the  gneisses,  quartzites  and  limestones 
are  similar  to  those  of  the  Ottawa  district,  and  it  would  therefore 
appear  that  all  the  rocks  from  the  Palseozoic  of  the  St.  Lawrence 
basin,  northward  for  some  distance  beyond  the  northern  limit  of  the 
map -sheet,  belong  to  the  Grenville  series  rather  than  to  what  has 
been  called  the  Fundamental  gneiss.  With  these,  however,  are 
associated  masses  of  newer  intrusive  rocks,  such  as  anorthosites, 
granites,  syenite  and  augen-gneiss,  some  of  which  constitute  areas  of 
large  extent  and  can  be  depicted  on  the  map.  In  other  cases  such  are 
the  difficulties  of  access  that  the  outlining  of  these  masses  must  be 
largely  conjectural. 
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"The  crystalline  limestones  have  but  a  small  development  and  Crystalline 
occur  at  widely  separated  localities.  Bands  cannot  be  traced  con-  "'"*•*<"*•■• 
tinuously  from  point  to  point  for  any  considerable  distance,  as  the 
outcrops  are  sometimes  abruptly  cut  off  by  intrusions,  or  thin  out  of 
themselves.  In  places  their  tracing  is  prevented  by  the  great  ex- 
panse of  sand  and  gravel  drift.  Certain  of  these  reported  bands  of 
limestone  can  scarcely  be  regarded  as  other  than  calcite  masses,  which 
are  a  part  of  the  pyroxene  rock  with  which  they  are  associated  ;  and 
in  this  case  are  not  an  integral  part  of  the  gneiss  and  quartzite  series. 
Those  noted  along  the  upper  portion  of  the  Matawin  are,  however, 
like  the  Grenville  limestones.  The  largest  development  is  in  the 
township  of  Polette  near  the  St.  Maurice,  where  there  is  a  reported 
breadth  of  from  200  to  400  yards,  extending  for  several  miles  along 
the  strike.  East  of  this  river  true  limestones  are  rarely  seen,  though 
the  gneisses  are  of  the  same  general  character  as  in  the  area  to  the 
west  of  the  river. 

''  The  garnetiferous  gneiss  has  a  wide  distribution.  It  can  be  Gametiferous 
recognized  at  all  points  in  the  area  of  the  north-west  map-sheet.  It  8^®""* 
is  associated  with  grayish  and  reddish-gray  gneiss,  and  often  with 
schistose  bands,  as  is  the  case  with  the  bands  to  the  south  of  the 
Ottawa,  in  Renfrew  county.  The  rocks  lie  in  a  series  of  low  anti- 
clines, the  dips  being  generally  from  five  to  twenty  degrees,  though 
sometimes,  in  consequence  of  breaks  or  faults  they  become  vertical. 
Owing,  however,  to  the  mantle  of  drift,  these  anticlines  cannot  be 
definitely  traced  for  long  distances.  The  banding  of  the  gneiss,  as  in 
the  Ottawa  district,  is  north,  varying  a  few  degrees  on  either  side. 

"  Economic  minerals  are  apparently  rare  in  this  district,  with  the  Economio 
exception  of  the  deposits  of  bog-iron  ore,  which  are  found  at  many  Scores, 
widely  separated  points.  The  distribution  of  the  principal  deposits 
has  already  been  noted  in  the  sunmiary  report  of  Mr.  Low  for  1891. 
Along  the  upper  part  of  the  Matawin  small  quantities  of  mica  and 
apatite  are  seen,  but  the  quality  and  quantity  are  not  such  as  at  present 
to  render  their  mining  profitable.  These  deposits  have  been  described 
in  the  summary  report  of  Mr.  Giroux  for  1891-92. 

"  Small  quartz  veins  are  seen  at  many  points  in  the  gray  gneiss  and  Quartz  veins, 
are  supposed  by  the  settlers  to  indicate  gold.  In  all  the  cases  examined 
the  only  mineral  seen  was  iron-pyrites,  which  is  sometimes  found  in 
small  quantity.    On  the  upper  part  of  the  L'Assomption  River,  near  the  Chrysotila 
forks,  bands  of  serpentine  are  associated  with  crystalline  limestone,  and 
these  sometimes  carry  small  veins  of  chrysotile,  similar  to  those  seen 
along  the  lower  Ottawa.      From  the  narrowness  of  the  veins  exhibited 
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as  well  as  from  the  inaccessibility  of  the  area  where  these  occur,  the 
economic  importance  of  these  deposits  doubtful. 

'<  Near  St.  Michel,  some  of  the  limestone  bands  are  locally  utilized 
for  lime-burning.  A  deposit  of  ochre  on  the  lower  part  of  the  Milieu, 
at  the  last  rapid  before  reaching  the  Matawin,  appears  to  be  of  good 
quality,  but  is  too  far  from  means  of  transport  to  be  worked  except 
for  local  purposes.  The  garnets  in  some  of  the  gneiss  bands  in  this 
area  are  remarkable,  both  for  the  large  size  of  the  crystals,  some  of 
these  being  fully  an  inch  in  diameter,  and  for  their  abundance. 

"  The  general  geological  features  of  the  greater  portion  of  this  area 
have  already  been  described  in  the  summary  reports  of  Messrs.  Low, 
Giroux  and  Adams  and  need  not  be  further  referred  to  in  this  place. 

"  In  the  area  along  the  lower  Gatineau,  mica  mining  has  again  been 
resumed.  In  the  township  of  Wright,  the  mine  opened  some  years  ago 
by  the  Rev.  Father  Guay,  of  Gracefield,  on  lot  15,  range  II.,  which  was 
closed  for  some  time,  has  been  reopened,  and  large  quantities  of  mica 
of  good  quality  are  now  being  extracted.  The  pit  in  September,  was 
down  to  a  depth  of  forty-five  feet,  and  the  crystals  were  very  abundant. 
They  were  distributed  through  a  mass  of  grayish  and  pinkish  calcite  in 
a  pyroxene  rock  which  cuts  the  gray  gneiss.  About  three  and  a  half 
tons  of  mica  per  week  were  being  taken  out  at  the  date  of  my  visit. 

"  Along  the  river  between  the  Pickanock  and  Aylwin,  several  other 
deposits  of  this  mineral  are  now  being  worked.  These  are  all  in 
pyroxene-rock  and  the  prospects  are  good  for  favourable  returns,  though 
the  colour  of  the  mica  is  in  most  cases  ^^ry  dark.  There  is  a  large 
development  of  pyroxene  along  the  Gatineau  in  this  area  and  mica 
deposits  are  numerous. 

"  The  most  important  mining  developments  along  the  lower  Ottawa^ 
at  present,  are  on  Calumet  Island.  Here  the  old  workings  on  the 
Lawn  property,  near  the  east  end  of  the  island,  on  blende  and 
galena  deposits,  have  been  extended,  and  development  work  is  now 
carried  on  over  three  lots  on  range  IV.  The  containing  rocks  are 
largely  dioritic,  with  some  reddish  granite,  and  these  masses  are  intru- 
sive through  the  gray  gneiss  and  limestones.  These  latter  are  well 
exposed  along  the  Roche  Fendu  channel  of  the  Ottawa  on  the  south 
Lead  and  zinc.  q{^q  of  this  island.  The  principal  workings  at  present  ai-e  on  what 
is  known  as  the  Bowie  property,  where  a  large  open-cut  has  been 
made  on  an  ore-body  in  the  diorite,  that  carries  both  blende  and 
galena.  The  ore-body  is  of  considerable  extent,  but  is  pockety  in  its 
character,  and  no  well-defined  hanging  or  foot  walls  were  seen,  though 
the  mass  sends  off  spurs  into  the  enclosing  diorite.     Over  1000  tons 
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of  ore  was  mined  at  this  place  during  the  past  summer,  and  the  ore 
finds  a  ready  sale  in  the  European  market.  On  the  west  part  of  the 
area  a  shaft  has  been  sunk  to  a  depth  of  nearly  1 30  feet,  in  order  to 
cross-cut  and  intersect  several  masses  of  ore  that  appear  at  the  surface 
in  this  vicinity,  but  work  on  this  location  was  suspended  during  the 
season  in  order  to  fill  orders  from  the  Bowie  pit  There  is  evidently  a 
large  quantity  of  mixed  blende  and  galena  ores  in  the  intrusive  rocks 
of  this  district,  but  in  none  of  the  openings  examined  was  any  well- 
defined  vein  structure  noted,  the  ore  everywhere  appearing  rather  in 
pockety  masses,  though  some  of  these  are  of  large  extent. 

"  About  three  miles  to  the  north-west  of  this  mining  area,  on  lots  Nickeliferous 
11  and  12,  range  IX.,  another  interesting  deposit  of  mineral  has 
recently  been  opened  on  the  property  of  Mr.  E.  P.  Cowan.  The  ore 
here  is  different  from  that  on  the  eastern  end  of  the  island,  being 
mostly  a  pyrrhotite,  which  carries  both  nickel  and  cobalt.  The 
associated  rocks  are  diorites  that  cut  a  series  of  gray  and  rusty  gneisses 
and  crystalline  limestones.  A  large  knoll  of  the  diorite  rises  to  the 
south  of  the  ore-bed,  which  has  a  thickness  of  about  twelve  feet,  and 
between  it  and  the  diorite  mass  is  a  band  of  crystalline  limestone 
The  ore  itself  is  associated  with  another  band  of  diorite  that  apparently 
traverses  gray  gneiss,  the  latter  being  seen  beneath  or  to  the  north  of 
the  ore  deposit.  On  the  river  a  short  distance  to  the  south  of  this 
mine,  the  formation  is  mostly  a  crystalline  limestone,  and  the  intrusions 
of  diorite  and  granite  in  this  rock  can  be  readily  seen.  The  bed  of 
pyrrhotite  at  the  Cowan  mine  dips  to  the  south  at  an  angle  of  about 
50**.  A  shaft  has  been  sunk  to  a  depth  of  about  forty  feet  and  cross- 
cuts has  been  made  to  test  the  thickness  of  the  deposit. 

"  Between  this  place  and  the  Lawn  property,  there  are  several  points 
at  which  mineral  indications  have  been  noted,  but  little  attempt  has 
as  yet  been  made  to  ascertain  their  value. 

'<  Mining  for  mica  is  also  being  carried  on  along  the  north  side  of  Mica, 
the  Ottawa  between  Bryson  and  Coulonge,  to  the  north  of  Calumet 
Island,  where  several  deposits  of  this  mineral  have  been  discovered.  The 
work  on  these,  however,  is  so  far  largely  preliminary,  and  nothing 
definite  as  to  the  value  of  the  properties  can  be  here  stated.  In  this 
area  most  of  the  mica  is  of  the  dark-coloured  variety. 

"The  season's  work  extended  from  May  16th  to  Oct.  Ist." 

Professor  J.  A.   Dresser  of  St.  Francis  College,  Richmond,   Que.,  Work  of  Prof, 
having  offered  to  undertake  a  detailed  investigation  of  Shefford  Moun-  resaer. 

tain,  with  a  view  to  the  presentation  of  a  report  on  the  petrography  of 
the  mountain  to  the  Geological  Survey,  has,  during  the  past  summer, 
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been  accorded  some  slight  assistance  in  the  prosecution  of  this  work. 
Prof.  Dresser  had  previously  familiarized  himself  with  the  general 
features  of  the  rocks  of  Shefford  Mountain,  and  it  appears  probable 
that  his  further  examinations  will  enable  this  isolated  mountain  mass 
to  be  described  as  a  useful  type,  illustrating  the  structure  and  composi- 
tion of  other  similar  elevations  of  the  St.  Lawrence  plain  in  Quebec. 
Professor  Dresser  contributes  the  following  notes  on  the  progress  of 
his  examination  : — 
Structure  of  "  From  a  review  of  the  work  now  done,  it  is  clear  that  Shefford 
MouDtain.  Mountain,  as  has  long  been  known,  is  chiefly  an  igneous  mass  of  later 
age  than  the  surrounding  sediments,  which  are  much  disturbed  and 
altered  at  the  contact.  The  latest  of  these  sediments  is  the  Famham 
black  slates  (D  3a,  G.S.C.  map  of  1896). 

*^  The  mountain  itself  and  most  of  the  later  dykes  in  it,  share  in 
the  general  foliation  of  the  region,  viz.  :  that  of  the  Appalachian 
system. 
ReUtion  of  '<  The  evidence  is  also  very  strong,  if  not  conclusive,  that  the  moun- 

tnuiye  looki?  ^^  ^  ^^  uncovered  laccolite,  rather  than  a  volcanic  neck.  The  sedi- 
mentary rocks  dip  away  from  the  igneous  on  all  sides  at  high  angles, 
showing  an  arching  rather  than  a  breaking-through  of  the  sedimentary 
rocks. 

"Patches  of  stratified  rock  frequently  overlie  the  igneous  rocks. 
Such  are  lithologically  similar  to  the  other  sedimentary  rocks  of  the 
district.  One  of  these  is  an  area  of  slate,  at  least  a  quarter  of  a  mile 
in  extent  and  probably  a  hundred  feet  in  thickness,  and  overlies  apart 
of  the  two  latest  rocks  in  the  mountain.  It  forms  a  sort  of  cap  on 
the  highest  peak  of  the  mountain,  is  altered  at  its  contact  with 
the  underlying  igneous  rocks,  and  is  cut  by  dykes  from  each  of  them. 
Also,  on  the  leeward  side  of  the  course  of  the  chief  glaciation,  the 
sedimentary  strata  still  stand  leaning  against  the  igneous  rock  to  a 
height  of  1000  feet  (by  aneroid)  above  the  base  of  the  mountain  and 
about  200  feet  lower  than  the  overlying  slate  just  mentioned. 
Denudation.  "  The  amount  of  the  denudation  of  the  sedimentary  rocks  over  the 
surrounding  plain,  must  have  been  very  great,  at  least  1000  to  1200 
feet  of  their  thickness  having  been  removed.  A  small  lake,  half  way 
up  the  north-west  side  of  the  mountain  is  of  glacial  origin. 
VawouB  "  The  igneous  rocks  are  of  at  least  three  different  ages  of  intrusion, 

Igneous  rocki.  ij^gj^j^g  j^^j.  dykes  of  two  or  else  three  different  ages  : — 

1.  A  rock  of  the  gabbro  family. 

2.  A  syenite,  having  varying  characteristics. 

3.  A  kind  of  porphyrite. 
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"  The  relative  ages  of  these  rocks  can  be  clearly  seen  at  numerouB 
oontacts  which  are  well  exposed.  Also,  large  numbers  of  dykes  of 
each  of  the  later  rocks  are  found  cutting  the  preceding  one  or  ones. 

"  There  is  also  a  mica-syenite  which  is  cut  by  Nos.  2  and  3,  but  I 
did  not  ascertain  its  relation  to  No.  1.  It  may  form  a  fourth  number 
of  the  series. 

'*  No  tufaceous  or  amygdaloida]  rocks  could  be  found. 

*<  None  of  those  rocks  show  any  near  relation  to  a  collection  made 
on  Mt.  Orford  two  years  ago  between  Eastman  and  Miletta,  a  section 
mentioned  by  Dr.  Ells. 

'*  The  later  dykes  which  cut  both  mountains  may  be  more  alike. 
Those  in  Shefford  Mountain  appear  to  be  two  kinds.  They  seem  to 
correspond  more  or  less  closely  to  the  dykes  of  Lake  Ghauiplain  des- 
cribed by  Frol  Kemp  and  others  in  publications  of  the  United  States 
(geological  Survey." 

During  the  winter  of  1897-98  Mr.  R.  Chalmers  was  engaged  in  Work  by  Mr. 
completing  for  publication  a  general  report,  embracing  the  detailed  ^(^j^^f 
work  of  three  seasons,  on  the  surface  geology  and  auriferous  deposits 
of  south-eastern  Quebec.     This  report  is  now  in  press  and  will  shortly 
be  issued,  accompanied  by  a  map  showing  the  gold-bearing  belts  of 
the  region. 

On  field-work  carried  on  in  Quebec,  Mr.  Chalmers  reports  as 
follows : — 

"  In  accordance  with  your  instructions  I  left  Ottawa  on  the  6th  of  Examination 
June  and  proceeded  to  the  county  of  Portneuf,  in  the  province  of  Que-  p  ^fS^  ™ 
bee,  to  examine  and  report  on  a  very  remarkable  landslide  which  had 
occurred  there  during  the  previous  month.    Mr.  J.  Keele,  of  the  Geolo- 
gical Survey,  was  sent  with  me  to  photograph  some  features  of  this 
landslide,  and  a  survey  of  the  pit  or  chasm  caused  by  it  was  also  made. 

"The  landslide  referred  to  took  place  in  the  parish  of  St. 
Thuribe,  on  the  east  bank  of  River  Blanche,  a  tributary  of 
the  Ste.  Anne,  at  a  point  about  three  miles  north  of  the  village 
of  Stb  Casimir.  We  reached  the  spot  on  the  7th  of  June  and  set 
about  collecting  all  the  information  we  could  concerning  the  catas- 
trophe. Mr.  Keele  made  a  paced  survey  of  the  area  of  the  land- 
slide and  took  more  than  a  dozen  photographs  at  points  selected  by 
me.  The  depth  of  the  pit  below  the  general  surface  of  the  terrace  in 
which  the  ddbdde  occurred  was  likewise  measured  and  the  gradient  of 
the  bottom  approximately  ascertained  by  aneroid  readings  taken  at 
different  points.     Mr.  Keele  returned  to  Ottawa  on  the  10th  of  June^ 
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Character  of 
the  landslip. 


Its  effects. 


while  I  remained  a  day  or  two  longer  to  examine  some  features  of 
the  locality  and  also  to  visit  the  scene  of  another  remarkable  landslide 
which  occurred  on  the  Ste.  Anne  River,  north  of  St.  Albans,  about 
seven  miles  above  St  Thuribe,  on  the  27th  of  April,  1894.  After 
this  I  proceeded  to  Quebec. 

"The  River  Blanche  landslide,  according  to  the  reports  of  the 
farmers  and  others  living  in  the  vicinity  who  witnessed  it,  took  place  on 
the  morning  of  the  7th  of  May,  1898,  between  half-past  five  and  nine 
o'clock.  These  people,  as  they  arose  and  looked  out  were  terror-stricken 
to  behold  the  earth  moving  from  under  them,  not  en  massey  but  piece 
by  piece,  and  floating  off  in  a  stream  of  semi-liquid  mud  towards  a  gap 
in  the  river's  bank  through  which  it  passed  into  the  valley  of  the  Blanche. 
The  river-valley  is  here  bordered  by  terraces  of  Leda  clay  and  Saxicava 
sand,  which,  previous  to  the  landslide,  stood  from  twenty-five  to 
thirty-five  or  forty  feet  above  the  river-bed.  In  about  three  hours 
or  three  hours  and  a-half,  a  portion  of  the  terrace  eighty-six 
acres  in  extent  and  from  eighteen  to  twenty-five  feet  in  depth  was 
thus  broken  down  and  the  larger  part  of  it  swept  through  the  narrow 
opening  referred  to  into  the  valley,  filling  it  up  nearly  to  the  level  of  the 
bottom  of  the  pit  from  which  the  material  came.  It  seemed  as  if  there 
had  been  a  reservoir  of  soft  clay  here  in  a  flowing  state,  which,  breaking 
through  the  border  of  the  basin  enclosing  it  at  the  point  of  least  resistance 
discharged  into  the  valley  of  River  Blanche  in  the  manner  described, 
carrying  with  it,  for  greater  or  less  distances,  the  upper  and  more 
coherent  clay  in  masses  of  various  shapes  and  dimensions.  These 
masses  appeared  to  have  split  off  vertically  from  the  walls  of  the  pit 
as  the  lower  part  slid  away  from  beneath,  and  frequently  exhibited  a 
columnar  structure.  The  larger,  which  were  irregularly  pyramidal  in 
form,  occasionally  became  stranded,  and  presented  abraded  and  striated 
sides  from  the  passage  of  other  clay  blocks.  In  these  stranded  masses 
the  strata  were  observed  to  be  still  in  a  horizontal  attitude.  The 
smaller  masses  were  borne  into  the  valley  by  the  torrent  of  mud.  The 
number  of  clay  blocks,  great  and  small,  irregularly  distributed  in  the 
pit,  gave  it  the  appearance  of  a  wilderness  of  mounds,  cones  and 
pyramids  ;  while  the  quantity  of  material  (chiefly  Leda  clay)  discharged 
into  the  valley  of  the  Blanche  was  found  to  occupy  it  for  a  distance  of 
nearly  two  miles  to  a  depth  varying  from  ten  to  twenty-five  feet. 

"In  the  destruction  caused  by  the  landslide  one  child,  a  little 
daughter  of  Phileas  Douville,  lost  her  life,  portions  of  two  farms  were 
ruined,  two  dwelling-houses,  a  sehool-house,  two  barns  and  a  number 
of  outbuildings  were  buried  in  the  debris,  and  a  large  number  of  logs 
that  lay  in  the  Blanche  were  covered  up  by  the  clay  and  sand. 
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"  As  this  singular  phenomenon  has  been  personally  investigated  and 
described  in  detail  by  Dr.  G.  M.  Dawson  in  a  paper  read  before  the 
Geological  Society  of  America,  at  the  meeting  held  in  New  York,  on 
December  28th  to  30th,  1898,  it  is  unnecessary  for  me  to  say  anything 
farther  concerning  it  here. 

"  The  landslide  that  occurred  near  St.  Albans,  four  years  pre-  Landslip  at 
vioasly^  was  somewhat  diiierent  from  that  of  River  Blanche.  At 
the  first-mentioned  place,  the  clay  and  sand  moved  directly  off  the 
west  bank  of  the  Ste.  Anne  into  the  valley  and  diverted  the  river 
from  its  former  course.  The  length  of  this  slide  was  about  three  miles 
and  a- half,  the  width  about  one  mile,  and  the  depth  ranged  from  ten  feet 
in  some  places  at  the  upper  part  to  two  hundred  and  fifty  feet  along 
the  river.  Soon  after  it  took  place  Messrs.  P.  S.  Archibald  and  W. 
B.  Mackenzie,  of  the  Intercolonial  Railway  Engineers'  Oliice,  Moncton, 
N.B.,  visited  the  locality,  and  made  a  survey  of  it.  Mr.  Archibald 
very  kindly  sent  me  copies  of  his  plans,  and  a  brief  report  of  his  ob- 
servations. Mgr.  Laflamme,  of  Laval  University,  Quebec,  also  made 
a  survey  and  detailed  examination  of  this  landslide  and  read  a  paper 
concerning  it  before  the  Royal  Society  of  Canada,  illustrated  by  a  map 
and  diagrams'"'. 

**  This  catasitrophic  and  apparently  little  known  form  of  denudation  Observations 
has  called  attention  to  the  fact  that  the  landslides  above  described  are  j^q^  ^'  ^* 
not  altogether  new  in  the  St.  Lawrence  valley.  A  pit  produced  by 
one  of  these  was  noted  by  Dr.  Dawson,  immediately  to  the  north  of 
that  of  St.  Thuribe,  the  approximate  area  of  which  is  given  en  the 
plan  of  that  landslide.  Sir  W.  E.  Logan  also  recorded  the  occurrence 
of  one  which  took  place  on  the  bank  of  Maskinong^  River  on  the  4th  of 
April,  1840,  in  a  paper  read  before  the  Geological  Society  of  Londonf . 
It  seems  that  a  mass  of  sand  and  clay  covering  an  area  of  about  eighty- 
four  acres  was  moved  to  a  depth  of  nearly  thirty  feet,  piece  by  piece 
endwise,  through  a  narrow  opening  into  the  river-valley  there  also  in 
about  three  hours.  From  Logan's  survey  of  this  slide,  during  the 
autumn  after  it  occurred,  and  his  description  in  the  paper  cited,  it 
must  have  resembled  that  of  River  Blanche  very  closely. 

"  After  the  investigation  of  the  landslides  at  River  Blanche  and  Heights  of 
St  Albans,  I  proceeded  to  the  south  side  of  the  St  Lawrence  valley  to  terraces, 
level  the  Pleistocene  shore-lines  there,  commencing  at  L^vis  and  vicinity 
and  going  westward.     The  elevations  of  these  had  previously  been 
ascertained  approximately  by  aneroid ;  but  it  was  considered  desirable 
that  at  certain  points,  where  they  were  well-defined,  levellings  with  a 

•  Trans.  Royal  Society  of  Canada.     Vol.  XII.,  1894.     Sec.  IV.  pp.  63-70. 
t  Proceedings  of  the  Geol.  Soc.  of  London.    Vol.  Ill,  18384842,  pp.  767-69. 
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spiritrlevel  from  the  nearest  railway  stations  should  be  undertaken. 
Work  of  this  kind  was  begun  afc  St.  Aiiselme  Mountain,  fifteen  miles 
south-east  of  Levis,  and  continued  westward  as  far  as  Shefford  Moun- 
tain at  West  Shefford  station,  Canadian  Pacific  Railway,  interrupted 
a  good  deal,  however,  towards  the  end  of  June  by  wet  weather.  A 
few  days  were  then  spent  at  Dudswell  in  a  re-examination  of  the  gold- 
bearing  rocks  of  that  place  and  in  securing  samples  for  an  assay  and 
mill  test. 

HUDSON   BAY. 


Work  by  Mr, 
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After  the  first  pages  of  this  report  were  ready  for  press,  a  letter  was 
received  from  Mr.  A.  P.  Low  announcing  his  safe  arrival  at  Great 
Whale  River,  giving  the  main  results  of  his  explorations  during  the 
past  summer  and  outlining  his  plans  for  the  coming  season.  It  is  thus 
possible  to  include  the  essential  parts  of  this  interesting  communica- 
tion, from  which  it  appears  that  Mr.  Low  has  been  able  to  make  very 
important  additions  to  our  geographical  and  geological  knowledge  of 
the  east  coast  of  Hudson  Bay.     Mr.  Low  writes  as  follows  : — 

"  I  am  happy  to  state  that  my  party  have  been  in  good  health  and 
that  we  have  had  a  successful  season,  although  not  doing  as  much  work 
as  I  had  intended,  owing  to  the  continuous  bad  weather  during  Sep- 
tember, when  we  had  a  succession  of  gales  from  all  points  of  the  com- 
pass. Another  cause  of  delay  was  the  unexpectedly  shallow  water 
found  everywhere  along  the  coast  from  within  a  few  miles  of 
Cape  Wolstenholme  to  Portland  Promontory.  This  stretch  of 
coast  resembles  that  of  the  east  coast  of  James  Bay,  being  very 
low,  almost  flat  and  fringed  with  small  islands,  with  shallow  water 
and  a  very  uneven  bottom  extending  several  miles  offshore.  The 
islands  and  shoals  are  largely  formed  of  boulders  (morainic  material) 
which  appear  to  have  been  shoved  up  into  sharp  lumps  by  the 
grounding  of  heavy  ice  in  the  shallow  wat^r.  We  ran  aground 
several  times  even  when  sailing  slowly  with  a  good  look-out^  and  it  was 
only  good  luck  that  prevented  serious  consequences  on  two  occasions, 
when  we  were  aground  for  several  hours  and  only  got  clear  by  remov- 
ing the  cargo  and  ballast,  as  the  tide  rises  so  little  that  it  is  practically 
useless  to  depend  upon  it  to  float  the  yacht.  Owing  to  the  above 
causes  we  did  not  reach  Portland  Promontory  until  the  9th  of  Septem- 
ber, when  I  considered  it  too  late  in  the  season  to  attempt  the  explor- 
ation of  the  outer  islands,  and  in  this  I  was  right,  as  the  weather  con. 
tinned  very  stormy  for  the  next  three  weeks,  and  it  is  doubtful  if  we 
would  ever  have  arrived  here  had  we  gone  to  the  northern  islands, 
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which  I  have  since  learned  are  nearly  all  low  and  largely  formed  of 
drift  material,  without  harbours  and  surrounded  by  shallow  water  and 
shoals,  resembling  the  coast  to  the  northward.  Instead  of  going  to 
the  islands  we  continued  the  log-survey  down  the  coast  to  Great  Whale 
River,  and,  as  you  may  see  from  the  accompanying  reduction  of  the 
survey,  have  made  some  additions  to  the  previous  track-survey  of  this 
part  of  the  coast. 

<*  As  I  wrote  you,  Gapt.  Gray  of  the  Brik  thought  it  better  to  land  Work  h^rm 
us  near  Cape  Wolstenholme  rather  than  at  Port  Laperriere,  and  as  the  ^^Smbi 
conditions  were  favourable  I  agreed  with  him,  so,  on  the  morning  of 
August  1st  the  Erik  came  to  anchor  near  the  head  of  a  small  bay  just 
east  of  Cape  Wolstenholme  and  remained  there  until  evening,  allowing 
us  to  rig  and  load  the  yacht,  which  had  been  put  overboard  the  pre- 
vious evening  and  towed  behind  the  steamer.  The  following  day, 
while  the  men  were  completing  the  rigging,  etc.,  Young  and  I  were 
engaged  in  making  observations  for  latitude  and  longitude,  and  also 
in  examining  the  country  and  rocks  in  the  vicinity.  The  coast  about  EBgfa  knd 
here  is  high^  rising  abruptly  from  800  to  1000  feet  above  the  sea  and  ***"  ©«P*- 
then  more  gradually  inland  to  a  general  elevation  of  about  1500  feet, 
being  on  top  a  succession  of  low,  rounded,  glaciated  hills.  Terraces 
occur  on  the  flanks  of  the  hills  more  than  700  feet  above  the  present 
sea-level.  There  were  considerable  patches  of  snow  everywhere,  but 
most  of  it  was  old,  as  the  spring  had  been  early  and  hot,  and  so  nearly 
all  the  previous  winter's  snow  had  already  melted.  While  climbing 
the  hills  I  shot  two  barren-ground  caribou,  thus  giving  us  a  supply  of  Caribou, 
fresh  meet  to  begin  with.  These  animals  are  very  numerous  about 
here  and  along  the  coast  for  about  fifty  miles  to  the  southward  of  Cape 
Wolstenholme,  and  we  frequently  saw  small  herds  along  the  land- wash 
as  we  passed  in  the  yacht.  Beyond  this  they  are  not  common  along 
the  coast)  but  occur  plentifully  some  miles  inland  all  the  way  south- 
ward to  the  wooded  country  near  the  Nastapoka  River.  The  Eskimo 
leave  the  coast  early  in  August^  going  inland  to  kill  deer  for  food  and 
winter  clothing,  and  remain  in  the  interior  until  December,  when  they, 
slowly  make  their  way  southward  to  Great  Whale  River,  trapping 
foxes  as  they  move  along. 

"  On  the  drd  of  August^  we  sailed  past  Cape  Wolstenholme,  but  Bound  the 
only  got  to  a  small  cove  about  four  miles  beyond,  owing  to  light  winds.  °*P^ 
The  channel  between  the  mainland  and  the  eastern  Digges  Island  is 
less  than  two  miles  wide ;  the  tide  sets  strongly  through  it^  and  there 
was  considerable  loose  ice  floating  about  when  we  passed  ". 

*^  Wolstenholme  terminates  in  a  small  point  about  200  feet  high,  Chanoter  of 
immediately  backed  by  jagged  perpendicular  cUflFs  composed  largely  of       ^^*'"*' 
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rusty- weathering  dark  mica-gneiss,  on  edge.  The  cli£&  are  about  1000 
feet   high,  and  are  full  of   crevices   where  the   murre   (Brunnick's 

Gnillemots.  guillemot)  breed  in  tens  of  thousands ;  each  bird  lays  a  single  egg  on 
a  narrow  ledge,  over  which  it  straddles,  and  we  could  approach  within 
ten  feet  without  disturbing  them.  The  noise  of  the  birds'  wings  when 
a  gun  was  fired  was  like  heavy  thunder,  and  the  first  time  I  fired  I 
dodged  behind  a  mass  of  rock,  thinking  that  the  report  had  dislodged 
a  large  piece  of  the  cliff  above.  These  birds  also  breed  in  great  numbers 
on  Digges,  but  were  not  seen  to  the  southward ;  I  think  that  they 
do  not  leave  Hudson  Bay,  for  the  Eskimo  say  great  numbers  pass  the 
winter  in  the  open  water  outside  the  outer  islands. 

"  The  perpendicular  strata  of  dark,  schistose  mica-gneiss  (Grenville 
series)  often  contain  much  disseminated  pyrite,  and  some  beds  are 
graphitic,  but  there  is  no  limestone.  These  rocks  are  cut  by  masses  of 
pink  and  red  mica-gneiss  and  mica-hornblende-gneiss  which  is  intruded 
into  the  darker  gneisses. 

Kakimoa.  The  next  two  days  were  quite  calm  and  we  remained  at  anchor, 

making  excursions  inland  and  examining  the  brooks  for  possible  traces 
of  gold,  but  without  success.  While  here  we  were  visited  by  seven 
Eskimos  in  kayaks  and  I  engaged  one  as  guide  to  the  first  river  to  the 
southward.  They  are  encamped  in  the  same  place,  Nuyuk,  where  Dr. 
Bell  visited  them,  some  fifteen  miles  west  of  Wolstenholme. 

"  On  the  5th  we  picked  up  our  guide  and  made  about  ^ve  miles 
more,  when  the  ice  gradually  closed  and  forced  us  into  a  little  cove 
where  we  remained  ice-bound  until  the  8th,  when  the  wind  set  the  ice 
off  the  coast  and  we  had  no  more  bother  with  it,  the  last  being  seen  on 
the  10th. 

"  The  coast  where  we  were  ice-bound  is  much  lower  than  about 
Wolstenholme,  the  clifis  have  totally  disappeared,  and  the  land  rises 
gently  from  the  shore  into  rounded  hills  (200-500  feet)  composed  largely 
of  drift,  with  rock  showing  only  on  the  summits  and  points.  Beyond 
this,  to  within  a  few  miles  of  Cape  Smith,  the  coast  and  country  in 
rear  are  very  low  with  few  rock-exposures ;  these  being  nearly  all 
granitic  gneiss  with  broken  bands  of  schistose  mica-gneiss  and  of 
altered  basic  irruptives.  At  Cape  Smith  and  along  the  north  side  of 
Mosquito  Bay,  a  range  of  high  hills  reaches  the  coast  from  the  north- 
east. These  hills  on  the  coast  vary  from  500  to  800  feet,  but  inland 
rise  above  1000  feet. 

Trap  hilla  They  are  formed  of  trap,  usually  fine-grained  and  frequently  having 

large  cavities  filled  with  calcite  and  quartz,  and  sometimes  short 
irregular  veins  of  these  minerals.     In  places  the  rock  is  a  fine-textured 
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green  diabase,  weathering  to  a  nisty-brown.  It  is  nearly  everywhere 
jointed  in  such  a  manner  as  to  give  the  mass  a  rough  basaltic  structure, 
by  dividing  it  into  rude,  irregular  prisms,  which  are  inclined  at  all 
angles  to  the  horizontal.  In  many  places  the  outsides  of  these  prisms 
are  altered  to  a  depth  from  one  to  three  inches  into  a  dark-green  cry- 
stalline mineral  like  hornblende.  Along  certain  lines,  especially  near  Metamorph- 
a  contact  with  the  granite,  which  is  of  later  date,  a  schistose  structure  ^^  ^^  ^"P- 
is  developed  in  the  trap.  This  has  flattened  and  lengthened  the  prisms, 
drawing  them  out  into  bands  and  producing  schist  like  Huronian  schists, 
with  the  dark  and  light  bands  formed  from  the  altered  outsides  and 
cores  respectively  of  the  prisms ;  while  other  quartzose  bands,  holding 
calcite,  are  formed  from  the  masses  of  those  minerals  already  mentioned. 
I  saw  this  change  in  all  stages  in  several  places  on  the  coast,  and  it 
seems  to  me  probable  that  many  of  the  light  and  dark  banded 
Huronian  schists  found  so  commonly  throughout  Canada  have  a  like 
origin  and  are  not  true  pyroclastic  rocks. 

The  hilly  country  does  not  extend  further  than  the  north  side  of  I^w  ooimtey 
^,  .       -iX  1  ,  1    K     1  .  1      1  .1  south  of  Moe- 

Mosquito  Bay,  to  the  southward  of  which  the  coast  again  becomes  very  quito  Bay. 

low  and  is  fringed  with  many  islands  to  Portland  Promontory,  where 
highlands  again  occur.  From  Portland  Promontory  to  Great  Whale 
River,  the  coast  is  bold  and  rocky,  rising  in  rather  sharp  irregular 
hiUs  from  500  to  1 200  feet  high.  These  are  formed  largely  of  red 
granitic  gneiss,  holding  numerous  large  fragments  of  light-gray  quart- 
zose mica-gneiss.  The  rocks  of  the  coast  between  Mosquito  Bay  and 
Portland  Promontory,  are  also  largely  granites,  holding,  in  places, 
broken  bands  and  masses  of  rusty- weathering  and  very  quartzose  mica- 
gneisses  ;  and  along  with  these  in  several  place,  notably  near  Thomp- 
son Harbour,  Puvungituk  River  and  Portland  Promontory,  large 
masses  of  dark  and  banded  basic  schists  (altered  traps),  gabbro  and 
diabase. 

"  The  unaltered  clastic  rocks  and  traps  are  first  seen  on  the  outer  Unalteied 
islands  at  Portland  Promontory,  where  the  inner  islands  are  formed  J^j^f 
largely  of  the  same  rocks  metamorphosed  and  jumbled  up  by  the  in- 
trusion  of  granite.     The   Hopewell   and   Manitounuck   Islands   are 
capped  with  trap,  while  the  Nastapoka  chain  is  without  trap  and  its 
rocks  are  probably  higher  in  the  series  than  those  of  the  islands  north 
and  south  of  it.     The  unaltered  rocks  occur  on  the  mainland  about 
five  miles  south  of  the  Nastapoka  River  and  continue  to  within  five 
miles  of  Great  Whale  River.     Along  Manitounuck  Sound,  there  is 
an  unconformity,  or  rather,   the  lower  beds  are  wanting,  limestones 
resting  upon  the  granites ;  but  in  several  places  I  found  masses  of  Junetion  with 
arkose,  coarse  sandstone  and  silicious  limestone  enclosed  in  and  un-  fi^^^<"^^^ 
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doubtedly  older  than  the  granite.  These  included  rocks  belong  to  the 
lower  members  of  the  unaltered  series  as  shown  in  my  section  at 
Castle  Peninsula,  Richmond  Gulf,  and  consequently,  as  on  XJngava 
Bay,  the  so-called  Cambrian  is  older  than  the  granite  rocks  here  and 
to  the  northward.     ♦     ♦    ♦ 

On  all  the  islands  of  the  Nastapoka  chain,  I  found  great  thick- 
nesses of  magnetite  and  ma^netite-hsematite  ores,  associated  with 
jasper  and  similar  to  those  discovered  on  the  Hamilton  and  Ungava 
rivers.  In  places,  beds  of  rich  ore  were  seen  more  than  40  feet  in 
thickness  and  the  amount  of  iron  here  is  incalculable.  There  is  also 
a  good  deal  of  silicious  ankerite,  which,  as  stated  in  Dr.  Bell's  report^ 
contains  large  percentages  of  manganese.  The  magnetite  occurs  in 
thinner  bands  along  with  ankerite  in  the  Hopewell  Islands,  but  on  the 
Manitounuck  Islands  there  is  very  little  ore.  In  the  areas  of  altered 
traps  and  other  schistose  basic  rocks  to  the  northward  of  Portland 
Promontory,  pyrite  and  pyrrhotite  are  common,  the  latter  ore  in  large 
masses  occasionally.  These  masses  of  pyrrhotite  may  contain  gold  or 
nickel,  as  they  usually  occur  close  to  large  granite  intrusions. 

"  Quartz  veins  are  also  often  numerous  in  these  localities,  and  may 
prove  a  source  of  gold,  although  I  saw  no  free  gold  in  any  of  them 
during  my  hurried  examinations. 

"  These  are  the  principal  points  of  interest  in  relation  to  the  geology 
of  the  region,  and  it  remains  only  to  state  that  the  country  was  en- 
tirely glaciated,  with  the  ice-flow  everywhere  outwards  to  the  sea,  or  a 
little  to  the  north  of  west.  The  drift  brought  down  by  the  glacier-ice 
forms  a  great  part  of  the  shoals  and  islands  extending  for  several  miles 
off  the  coast,  and  from  information  obtained  from  the  Eskimos,  it 
would  appear  that  a  line  of  morainic  islands  extend  southward  from 
the  neighbourhood  of  Portland  Promontory  nearly  to  Nastapoka 
River.  These  islands  lie  forty  or  fifty  miles  off  the  ooast^  and  may  be 
similar  to  those  of  James  Bay. 

"  The  post-glacial,  or  later  glacial  subsidence  along  the  coast^  ex- 
ceeded 700  feet,  and,  consequently,  a  large  amount  of  the  present 
northern  land  was  then  under  water,  leaving  the  highlands  of  Cape 
Wolstenholme  and  Cape  Smith  as  strings  of  islands.  In  a  number  of 
places  I  saw  fine  examples  of  striss  produced  by  floating  ice,  differing 
from  glacier  stri®,  in  seldom  being  more  than  a  few  feet  long,  gener- 
ally curved,  and  crossing  one  another  at  various  angles. 

**  Owing  to  the  want  of  a  guide  along  this  low  and  broken  coast^  it 
was  only  with  considerable  difficulty  that  we  found  the  mouths  of  any 
of  the  rivers,  and  thus  we  missed  those  of  the  Koghaluk,  Pnvungituk 
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and  Tuchuchutuk,  although  we  tried  to  find  that  of  the  first-named, 
and  entered  bays  that  must  have  been  close  to  it  on  both  sides.  The 
Eskimos  say  the  Koghaluk  is  the  largest  river  on  the  coast.  If  it  is 
greater  than  the  Sorehead,  it  is  indeed  a  large  river,  as  the  latter  is 
much  larger  than  Great  Whale  River.  The  other  rivers  are  not  large 
or  important. 

**  Considerable  attention  was  given  by  me  to  the  fisheries  of  the  bay  Fisheries, 
and  the  following  notes  on  these  may  be  of  value. 

"  I  carefully  enquired  about  the  common  salmon  from  the  Eskimos  SalmoiL. 
at  Cape  Wolstenholme  and  others  to  the  southward.     None  of  them 
had  ever  seen  this  fish,  and,  consequently,  it  may  be  taken  that  it 
does  not  enter  the  strait  much  further  than  the  west  shore  of  Ungava 
Bay. 

"  Hearne  s  salmon  is  probably  the  most  important  food  fish  of  Hudson  Hesme's 
Bay.  It  is  very  plentiful  along  the  northern  coast  from  Cape  Wola ten- 
holme  to  Cape  Jones,  and  is  especially  abundant  in  the  mouths  of  the 
northern  rivers,  where  with  our  small  nets  we  several  times  took  more 
than  thirty  fish  in  a  night.  They  vary  in  weight  from  three  to  fifteen 
pounds,  a  good  average  being  six  pounds.  I  have  no  doubt  that  this 
fish  would  be  very  valuable  if  the  bay  were  accessible  by  railway,  as  it 
is  not  only  very  plentiful  but  is  much  superior  in  flavour  and  colour 
to  the  lake-trout 

"  Sea-trout  are  common  along  the  coast,  especially  to  the  southward  Troat. 
of  Cape  Jones,  where  they  are  caught  in  nets  in  shallow  water  between 
the  islands,  along  with  small  whitefish.     Both  species  enter  the  rivers 
in  September  and  ascend  them  to  deposit  their  eggs.     The  trout  rarely 
weigh  five  pounds  and  do  not  average  three  pounds. 

"  As  previously  stated  ii^  my  reports,  whitefish  are  caught  along  with  Whitefish. 
the  trout  in  James  Bay  and  are  common  along  the  coast  to  Hudson 
Strait     In  the  northern  part,  they  are  larger  than  in  James  Bay  and 
were  nearly  always  taken  in  our  nets  with  Heame's  salmon,  when 
they  weighed  from  three  pounds  to  six  pounds. 

"  I  am  now  certain  that  cod  is  not  only  found  in  Hudson  Bay  but  CocU 
that  it  remains  in  these  waters  throughout  the  year,  as  I  have  learned 
that  the  Eskimos,  along  the  coast  between  Great  Whale  River  and 
Portland  Promontory,  and  those  living  on  the  outer  islands,  make  a 
practice  of  catching  these  fish  through  the  ice  throughout  the  winter. 
The  Eskimos  of  Wolstenholme  knew  the  cod,  but  rarely  fished  for  them. 
Those  at  Mosquito  Bay  often  caught  them  on  hooks,  and  while  an- 
chored at  Cape  Smith  we  caught  two  fish  about  thirty  inches  long 
which  my  men  (Nova  Scotia  fishermen)  pronounced  true  cod. 
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"  The  shallow  water  and  sandy  bottom  off  the  coast  to  the  northward 
of  Portland  Promontory  are  not  favourable  for  cod,  but  the  deeper 
water  and  rocky  bottoms  along-shore  to  the  southward  of  that  place 
and  as  far  as  Gape  Jones,  together  with  the  rocky  inner  and  outer 
islands  and  banks,  are  ideal  places  for  cod,  and  they  are  commonly 
taken  by  the  Eskimos  in  these  places. 

Bait.  '*  There  is  a  good  supply  of  bait,  or  food,  for  the  cod,  in  the  caplin, 

which  are  often  thrown  up  along  the  coast.  We  also  took  *  lance '  in 
the  dredge,  together  witb  many  sea-urchins,  star-fish,  crabs,  etc.,  in 
fact  everything  that  is  found  on  the  Labrador  coast,  except  the  squid. 

Importance  of  "  Although  I  do  not  know  the  extent  of  the  fishing  grounds  or 
kno^'^^^  abundance  of  the  cod  in  Hudson  Bay,  and  had  no  means  of  determining 
these  points,  our  boat  being  too  small  for  fishery  work,  I  think  that  the 
knowledge  of  their  presence  in  considerable  numbers  throughout  the 
year,  points  to  a  practically  inland  fishery,  and  is  of  so  great  value 
that  these  facts  should  be  brought  to  the  attention  of  the  proper 
authorities,  so  that  an  early  and  complete  investigation  may  be  made, 
with  a  suitable  vessel,  of  this  perhaps  important  fishery.  There  is  no 
reason  why,  in  the  deeper  waters  of  the  bay,  halibut  may  not  also  be 
found,  although  I  can  hear  nothing  of  this  fish  from  the  Eskimos. 

"  Herring  is  unknown  to  the  Eskimos,  and  consequently  may  be 
assumed  not  to  occur  in  Hudson  Bay.  The  only  other  salt  water 
fishes  are  two  species  of  sculpin,  and  small  lump-fish,  eta,  of  no 
economic  value. 

Seals.  "  I  do  not  think  that  the  seal  fishery  of  Hudson  Bay  will  be  of 

commercial  importance,  although  there  are  plenty  of  seals  along  the 
coast  j  for,  as  they  never  congregate  in  large  numbers  to  pup,  like  the 
harp  and  hood  seals  off  Newfoundland,  the  killing  of  these  animals 
will  be  left,  as  at  present,  to  the  Eskimos. 

WalroB.  "The  walrus  is  not  now  very  abundant,  and  ivory  sufficient  for  shoeing 

dog-sleds  is  difficult  to  obtain,  for  the  Eskimos.  I  learn  that  on  the 
outer  islands  of  the  North  Belchers  there  are  a  few  <  rookeries '  where 
small  herds  of  walrus  remain  during  the  summer,  and  where  they  are 
seldom  disturbed  by  the  natives.  I  hope  to  know  personally  about 
these  next  summer. 

White  whale.  "The  white  whale  or  *  porpoise'  frequents  the  mouths  of  the  large 
northern  rivers  in  considerable  numbers,  and  there  might,  for  a  time, 
be  carried  on  profitable  fisheries  for  these  animals ;  but  the  experience 
of  the  Hudson's  Bay  Co.  and  others  is  against  a  permanent,  successful 
porpoise  fishery,  as  after  a  few  captures  they  will  not  enter  the  rivers. 


Digitized  by 


Googh 


itowsoM.]  SUMMARY   REPORT.  131    A 

"  Bone  whales  are  practically  unknown  to  the  Eskimos  of  this  coast, 
and  what  whalebone  they  may  have  has  been  obtained  from  Eskimos 
to  the  northward  of  Hudson  Strait. 

"  The  Eskimos  report  that  the  rivers  and  numerous  large  lakes  of  the  Fresh-water 
barren  grounds  contain  quantities  of  brook-trout  and  lake-trout,  arctic 
salmon-trout  and  whitefish. 

"  Mr.  Young  has  made  a  large  and  nearly  complete  collection  of  Gollectiona. 
plants.     We  have  also  a  number  of  butterflies  and  other  insects,  as  well 
as  some  marine  animals  obtained  by  dredging.  Meteorological  observa- 
tions have  been  regularly  kept  since  August  1st,  including  the  surface 
temperature  of  the  water. 

"  We  arrived  at  Great  Whale  River  post  on  the  25th  of  September,  ProoeedingB 
and  were  kindly  received  by  Mr.  Gillies  who  placed  two  rooms  in  his  wilujftiv«r. 
house  at  our  disposal,    and   furnished   quarters   for   the  men  in  the 
servants'  house.     Mr.  Gillies  is  also  assisting  us  in  procuring  dogs, 
guides,  etc.,  for  our  spring  work. 

"  Our  first  care  on  arriving  was  the  proper  housing  of  the  yacht  in 
winter  quarters,  and  we  soon  h;id  her  dismantled  and  hauled  out  along- 
side the  Company's  craft  on  a  low  bank  about  half  a  mile  above  the 
post.  The  men  were  then  set  to  work  to  make  two  sleds,  before  cold 
weather,  and  when  these  were  finished,  they  spent  the  remainder  of 
October  in  chopping  fire-wood.  Early  in  November  I  sent  Lantz  and 
Ford  a  few  miles  to  the  southward  to  hunt,  as  fresh  meat  is  a  very 
scarce  article  here,  and  we  live  largely  on  salt  and  tinned  meat  owing 
to  the  scarcity  of  ptarmigan,  hares  or  deer.  Mr.  Young  has  been  busy 
plotting  his  surveys  of  the  past  season,  keeping  weather  observations 
and  other  work  incidental  to  the  trip.  I  have  developed  all  the 
photographs  taken  and  they  have  turned  out  satisfactorily  on  the  whole* 
being  better  than  those  of  any  other  season.  -^  -^  -"- 

"I  will  now  try  to  give  you  a  short  sketch  of  my  present  plans  in  Plans  for  fur- 
regard  to  future  work.  It  was  intended  that  the  party  in  the  spring  ^  ^^rk, 
should  go  inland  from  here  and  explore  the  country  to  the  eastward. 
With  such  an  object  in  view  I  wrote  to  Mr.  Gillies  to  provide  Indians 
along  our  possible  route  with  nets,  so  that  they  might  lay  up  stores  of 
fish  for  our  use  as  dog-food  and  also  kill  deer  for  the  same  purpose. 
The  Indians  would  not  take  the  nets  and  said  that  the  deer  also  could 
not  be  depended  on ;  consequently,  I  have  no  dog-food  inland,  and 
cannot,  therefore,  make  any  extended  stay  in  that  part  of  the 
country. 

"  As  this  must  be  abandoned,  I  have,  after  consulting  Mr.  Gillies  Original  plans 
and    the    Eskimos,   determined    to   divide   the  party,   sending  Mr.  "^od™«^- 
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Young  to  the  Belcher  Islands  and  going  myself  northward  along  the 
coast  some  distance  past  the  mouth  of  the  Nastapoka  River  and  then 
inland  about  100  miles  to  a  very  large  lake,  called  Eskimo  Seal  Lake, 
to  explore  the  country  about  there  on  the  edge  of  the  barren-grounds. 
On  both  these  trips  seals  can  be  obtained  to  feed  the  dogs,  while  on 
the  coast,  and  inland,  the  Eskimo  say  that  sufficient  caribou  may  be 
killed  to  keep  the  dogs  going.  We  shall  probably  start  about  March 
1st,  as  previous  to  that  date  the  short  days  and  extreme  cold  make 
dog  travelling  very  slow  and  disagreeable,  and  the  amount  of  work 
done  would  be  inconsiderable  and  very  expensive.  The  mail  packet 
also  does  not  arrive  here  until  the  end  of  February,  and  as  that  will 
be  our  first  news  from  home  since  leaving,  eight  months  before,  we 
naturally  want  our  letters  before  going  off.  I  expect  to  be  absent 
until  early  in  April,  and  Toung  will  probably  be  away  about  the  same 
time. 
Exploration  "  On  our  return,  when  the  travelling  on  the  crust  ought  to  be 
WhS^River.  8<^>  ^  propose  taking  the  united  party  inland  up  this  river,  and  we 
may  be  able  to  go  a  considerable  distance  up  the  main  river  and  per- 
haps to  cross  to  Little  Whale  River  and  descend  it  to  the  coast,  but 
this  will  depend  on  the  information  which  I  may  get  from  Indians 
expected  here  after  New  Year.  Travelling  on  snow  and  ice  is  prac- 
tically over  by  the  15th  of  May,  and  we  will  then  turn  our  attention  to 
outfitting  the  yacht  for  next  summer's  work.  The  ice  usually  leaves 
the  river  about  the  last  of  May,  but  it  is  always  two  weeks  later 
before  the  coast  is  clear  of  ice,  and  often  the  ice  does  not  go  sufficiently 
for  boat  work  until  much  later.  If  the  season  is  at  all  favourable,  I  pro- 
pose to  go  northward  along  the  coast  to  Richmond  Gulf,  and  then  to 
sail  out  to  the  North  Belchers  and  make  a  survey  of  them  and  of  the 
outer  islands  of  the  South  Belchers,  which  cannot  be  reached  by 
Young  in  the  winter  owing  to  the  ice  not  setting  fast.  We  will  pro- 
bably finish  with  the  islands  late  in  July,  when  we  will  return  here 
and  then  proceed  southward,  carrying  on  the  log-survey.  On  arriving 
at  Paint  Hills  and  Cape  Hope,  as  extended  an  examination  of  the 
Huronian  rocks  as  possible  will  be  made,  and  we  will  leave  in  time  to 
arrive  at  Moose  early  in  September,  so  as  to  be  able  to  send  out 
specimens,  etc.,  by  the  Hudson's  Bay  Co.'s  ship,  and  also  to  escape  the 
heavy  gales  always  due  in  the  first  half  of  that  month. 

"  If  the  ice  hangs  heavily  on  this  coast  until  July,  I  do  not  think  it 
advisable  to  try  to  explore  the  outer  islands  in  our  lightly-built  crafty 
and  so,  instead  of  waiting  longer  for  it  to  clear,  we  will  leave  early  in 
July  for  the  southward,  where  the  time  may  be  profitably  spent  on 
the  Huronian  areas.     These  are  my  intentions  at  present^  but  plans 
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may  have  to  be  changed  in  consequence  of  various  circumstances — for 
one  thing,  there  may  be  no  dogs,  as  a  large  number  died  last  winter 
and  the  disease  may  come  again.  In  this  case  I  will  go  inland  without 
them  as  we  did  on  the  Hamilton  River. 

"  Before  closing  I  wish  to  state  that  Mr.  Young  and  the  other 
members  of  my  party  have  been  most  diligent  and  efficient  in  the  dis- 
charge of  their  duties.'' 

NEW   BRUNSWICK. 

The  following  account  is  given  by  Mr.  Chalmers  of  his  field-work  in. 
New  Brunswick,  in  the  later  part  of  the  summer  : — 

"  On  the  29th  of  June,  I  left  Ottawa  for  New  Brunswick,  to  resume  Work  in  Now 
the  survey  and  examination  of  the  surface  geology  of  that  province,  Mr!(3h^^ 
especially  of  the  quarter-sheet  map  No.  1,  N.W.,  which  includes  the 
principal  part  of  York,  and  smaller  portions  of  Sunbury  and  Carleton 
counties.  The  survey  of  the  area  embraced  in  this  sheet  was  begun  in 
1893  and  continued  in  1894;- and  it  was  now  proposed  to  complete  it. 
Mr.  W.  J.  Wilson,  of  the  Geological  Survey,  joined  me  early  in  August^ 
and  the  remaining  summer  months  were  spent  in  this  work,  namely, 
in  mapping  the  superficial  formations  and  forest-covered  areas,  measur- 
ing the  heights  of  the  hills,  lakes,  etc.,  by  aneroid  or  spirit-level,  and 
in  studying  the  different  kinds  of  superficial  formations  which  char- 
acterize the  district 

*'  The  surface  geology  of   this  portion  of  the  province,  although  Valley  of  St 
affording  nothing  new,  was  found  nevertheless  to  possess  many  inter-  Biver. 

esting  details.  From  the  extent  of  country  cleared  of  forest,  bet- 
ter facilities  are  afforded  for  examining  its  surface  deposits  than  in 
most  other  parts  of  the  province.  The  most  striking  natural  feature 
of  western  New  Brunswick  is  the  valley  of  the  St.  John  River.  This 
and  some  of  the  valleys  of  the  larger  tributaries,  trench  this  otherwise 
plateau-like  district  in  such  a  manner  that,  except  in  the  Car- 
boniferous area,  few  horizontal  or  base-levelled  surfaces  are  to  be 
seen.  Evidences  of  dislocations  and  uplifts,  with  probably  correla- 
tive subsidences,  and  in  some  instances  apparent  tilting  of  blocks  of 
the  land,  within  times  geologically  recent,  appear  to  be  found.  These 
changes  have  in  some  instances  affected  the  present  drainage  lines 
and  have  obliterated  old  ones.  Numerous  facts  in  regard  to  subaerial 
denudation,  the  origin  of  lake-basins,  the  transportation  and  disposition 
of  the  materials  constituting  terraces,  kames  and  other  forms  in 
which  the  thick  beds  of  sand  and  gravel  found  here  occur,  were 
observed.     These  terraces  and  kanes  are  especially   noteworthy   on 
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the  west  side  of  the  St.  John,  though  the  valleys  of  the  Keswick 
and  Nackawicac  on  the  east  side,  exhibit  thick  beds  of  modified 
gravel  and  sand  much  denuded.  Well  developed  terraces  in  the 
tidal  part  of  the  St  John,  show  former  water-lines  considerably 
higher  than  the  river-floods  of  the  present  day  reach ;  but 
whether  these  are  of  fi*esh  water  or  marine  origin  has  not  yet  been 
fully  determined. 

"  Many  beautiful  lakes  are  found  scattered  over  the  areas  of  pre- 
Carboniferous  and  granite  rocks  in  western  New  Brunswick,  that 
diversify  the  scenery  and  give  a  pleasing  effect  to  the  landscape. 
Usually  the  larger  lakes  occur  in  groups,  as,  for  example,  the  Cheput- 
necticook,  Eel  and  Magaguadavic  lakes.  The  basins  of  several 
former  lakes  were  also  found,  notably  at  Brockaway  settlement  in  the 
Magaguadavic  valley,  at  Canterbury  station  and  in  other  places. 

*'  As  much  interest  attaches  to  the  Grand  Falls  of  the  St  John,  and  as 
some  uncertainty  exists  in  regard  to  the  measurements  of  the  height 
above  sea-level  formerly  made,  it  was  thought  advisable,  when  we  were 
in  the  vicinity,  to  connect  the  upper  and  lower  basins,  80-<^lled,  with  the 
height  of  the  Canadian  Pacific  Railway  station  there  by  a  series  of 
levellings.  Two  or  three  days  were  spent  in  this  work,  and  from  the 
measurements  effected,  the  upper  basin  was  found  to  be  417  feet  above 
mean  tide-level,  and  the  lower  basin  300  feet,  according  to  the  Sep- 
tember height  of  the  river,  the  season  of  the  year  when  it  is  generally 
lowest 

"  In  the  North-east  Boundary  Survey,  under  the  direction  of  Major 
J.  D.  Graham,  one  of  the  United  Sta  tes  commissioners,  to  whom  was 
assigned  the  survey  of  the  line  from  Passamaquoddy  Bay  to  the  high- 
lands that  divide  the  waters  which  flow  into  the  Atlantic  Ocean 
from  those  flowing  into  the  St.  Lawrence,  ^  a  line  of  levels,  with  two 
spirit-levels  checking  each  other,  was  carried  from  mean  tide  at  Calais, 
Maine,  to  the  monument  at  the  source  of  the  St.  Croix  River.  Thence 
it  was  run  along  the  true  meridian  to  the  intersection  with  the  River 
St.  John,  the  surface  of  which  at  this  point  was  found  to  be 
419*2  feet  above  the  level  of  mean  tide  at  Calais.  The  basin  of  the 
river  immediately  above  the  Grand  Falls  may  be  stated  as  of  the 
same  height,  in  round  numbers,  (although  two  miles  and  a-half  further 
down  stream)  as  there  is  very  little  current  between  these  two  points.' 

"  It  thus  appears  that  the  elevation  of  the  upper  basin  of  the  Grand 
Falls,  as  based  on  the  Canadian  Pacific  Railway  levels,  is  very  nearly 
the  same  as  that  obtained  by  Major  Graham,  the  difference  not  being 
greater  than  may  be  due  to  the  seasonal  fluctuations  of  the  river's  level* 
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"  The  British  Commissioners  on  the  North-east  Boundary  Survey, 
Messrs.  Featherstonhaugh  and  Mudge,  from  an  elaborate  series  of 
barometric  levellings  based  on  the  tidal  portion  of  the  St.  John  River, 
arrived  at  different  results,  finding  the  height  of  the  upper  basin  of 
the  Grand  Falls  to  be  only  296*75  feet  above  the  sea.  And  from 
this  point  as  a  base,  Mr.  Wightman  measured  the  altitudes  of  a  number 
of  mountains  and  lakes  between  the  Upper  St.  John  and  the  Baie  des 
Ghnleurs  with  the  barometer.  A  list  of  these  is  given  in  Hind's  Pre- 
liminary Report,*  but  it  is  believed  they  are  all  too  low. 

"  In  seeking  base-levels  from  which  to  measure  altitudes  with  our  Search  for 
aneroids,  we  had  sometimes  to  make  use  of  the  tidal  portion  of  the  ^^^^^  porntt. 
St.  John  River  between  Indiantown  and  the  head  of  the  tide  above 
Fredericton,  and  the  actual  height  of  its  surface  with  reference  to 
high-tide  or  mean-tide  in  the  Bay  of  Fundy,  therefore,  became  an 
important  question.  Attempts  were  made  to  ascertain  this  by  levelling 
from  the  Canadian  Faciiicf  Railway  to  certain  points ;  but  the  results 
thus  far  obtained  are  incomplete  owing  to  causes  unnecessary  to 
detail.  Nevertheless,  they  serve  to  show  that  the  level  of  this  portion 
of  the  river  is  remarkably  inconstant,  rising  and  falling  with  the  non- 
tidal  portion  above  tide-head,  and  that  it  is  but  little  affected  by  the 
tides.  At  the  lowest  stages  of  the  river  in  autumn  and  mid-winter,  there  Tidal  sIodm 
seems  to  be  a  hydrographic  depression  there  at  high-tides  in  the  Bay  Kiver.  ^ 
of  Fundy,  the  surface  being  then  below  that  level.  Owing  to  the  narrow- 
ness of  the  St.  John  at  the  falls  near  the  mouth,  only  a  limited  quantity 
of  sea  water  can  flow  in  at  high-tides ;  consequently  the  interior  basin, 
or  depression  referred  to,  is  raised  only  a  few  inches  (about  sixteen 
inches  at  Indiantown  and  five  at  Frederictonf)  before  the  ebb  sets  in. 
But  the  reason  why  this  portion  of  the  river  falls  below  the  level  of 
high- tides  $i«ems  to  lie  mainly  in  the  fact  that  there  is  a  greater  out- 
flow than  inflow  at  these  tidal  falls.  For  example,  the  flow  inward 
commences  about  two  hours  and  a-half  before  high  tides,  and  continues 
two  hours  and  a-half  after.  The  time  for  vessels  to  go  through  the 
faUs  is  given  in  the  almanacs  as  follows : — *  The  falls  are  level,  or  it 
is  still  water  at  about  three  hours  and  a-half  on  the  flood,  and  at  about 
two  and  a-half  on  the  ebb.  Much  depends  on  the  floods  in  the  St, 
John  River,  and  the  time  of  high-water,  or  full  sea,  which  is  often 
hastened  by  high  southerly  winds.'  {Between  every  two  successive 
high-tides,  therefore,  the  flow  outwards  lasts  fully  seven  hours,   while 

•A  Preliminary  Report  on  the  Geology  of  New  Brunswick,  etc.  By  H.  Y.  Hind, 
MA.,  1865,  pp.  22-32. 

fTIdal  Phenomena  of  the  St.  John  River.  Bull.  Nat.  Hiat.  Soc.  of  N.B.  No. 
XV,  1897.     Prof.  A.  WUmer  Duff,  M.  A. 

*X  am  indebted  to  Mr.  S.  W.  Kain,  of  St.  John,  for  information  on  this  question* 
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the  inflow  continues  only  about  five  hours.  At  neap-tides  the 
inflow  is  still  less  and  the  outflow  correspondingly  greater.  This 
discharge  from  the  tidal  basin  of  the  St.  John,  unless  compensated  by 
an  equal  or  greater  inflow  from  the  non-tidal  part  above,  brings  about 
a  general  lowering,  during  the  seasons  mentioned,  to  a  level  below  that 
of  high-tides  in  the  Bay  of  Fundy.  The  height  and  attitude  of  the 
water-surface  in  this  portion  of  the  river,  it  thus  appears,  are  dependent 
upon  several  interrelated  and  complex  conditions,  (generally  speaking, 
it  may  be  stated  that  it  oscillates  between  the  high-tide  and  mean-tide 
levels  of  the  Bay  of  Fundy.  At  the  railway  bridge,  Fredericton,  the 
autumn  level  of  the  St.  John  at  high-tide  was  found  to  be  one  foot 
nine  inches  (1*77  ft.)  lower  than  that  of  the  same  tide  in  St.  John 
Harbour,  the  distance  between  these  two  points  being  eighty-five  miles. 
At  Westfield  Beach,  twelve  miles  from  St.  John,  it  was  found  to  be 
approximately  six  feet  and  a-half  (6*60  feet)  lower.  These  figures  are 
subject  to  correction,  the  levels  used  being  those  of  the  Canadian 
Pacific  Railway.  They  indicate,  however,  a  gentle  incline  in  the  sur- 
face of  the  St.  John  at  and  below  Fredericton,  but  how  far  down  river 
has  not  been  ascertained. 

"  The  agricultural  condition  of  the  country  is  of  much  interest  and  a 
number  of  excellent  farming  tracts  are  included  within  the  limits  of 
the  map-sheet  referred  to.  The  valley  of  the  St.  John  is  especially 
noteworthy  in  this  regard,  a  considerable  width  of  alluvial  soil  being 
found  on  each  side  of  the  river.  Good  tracts  of  arable  uplands  were 
also  noted  in  York  and  Carleton  counties,  and  many  of  the  farmers  are 
in  prosperous  circumstances.  A  large  extent  of  the  country  embraced  in 
this  sheet  is  still  forest-clad,  though  portions  of  it  have  been  swept  by 
conflagrations.  Lumbering  is,  however,  still  an  important  industry, 
and  wherever  these  fires  have  not  destroyed  the  woods  entirely,  the 
younger  or  second  growth  of  trees  is  rapidly  taking  the  place  of  those 
cut  away  in  the  ordinary  lumbering  operations.  It  is  observed,  how- 
ever, that  the  spruce  logs  are  becoming  somewhat  smaller  than  formerly; 
but  the  conservative  regulations  adopted  by  the  provincial  government 
relative  thereto,  will,  doubtless,  afford  such  protection  to  the  younger 
forest  growth  as  to  ensure  its  yield  for  commercial  purposes  for  genera- 
tions to  come. 

^*  Before  closing  work  for  the  season,  Mr.  Wilson,  while  engaged  in 
mapping  some  forest  areas  and  surface  deposits  along  the  St.  Andrews 
and  Woodstock  branch  of  the  Canadian  Pacific  Railway,  was  fortunate 
enough  to  discover  fossils  about  six  miles  from  Canterbury  station,  in 
the  belt  of  rocks  lying  north-west  of  the  granite  area  in  western  York. 
I    thought    it    best    while    we   were  in  the   vicinity    to    make    a 
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collection,  and  accordingly  a  few  days  wei«e  spent  in  doing  so.  The 
fossils  when  submitted  to  Dr.  H.  M.  Ami,  were  pronounced  by  him  to 
be  SiluriaUy  though  the  rocks  in  which  they  occur  have  hitherto  been 
classified  as  Cambro-Silurian. 

"  The  rocks  in  which  the  fossils  were  found  consist  of  partially  altered, 
gray  slates,  with  certain  ehaly  bands,  and  dip  N.  20**  W.  80"*.  A  wide 
belt  of  somewhat  similar  strata,  closely  conformable,  and  in  nearly 
vertical  attitude,  is  exposed  in  cuttings  along  the  railway-track  here. 
About  half  a  mile  south-^ast  of  the  fossil  bed  a  reverse  dip  comes  in, 
and  dark  pyritous,  highly  altered  bands  are  interstratified  with  the 
gray  slaty  rocks.     No  fossils  were  detected  in  these. 

*•  The  fossils  seem  to  have  been  subjected  to  great  stresses,  many  of  piat^<»  <rf 
them  being  flattened  and  stretched  out  or  otherwise  distorted  in  a  re- 
markable manner,  showing  the  effects  of  the  pressure  more  than  the 
rocks  containing  them  do.  It  was  observed,  however,  that  the  slaty 
cleavage  and  bedding  approximately  coincide,  and  the  question  arose 
whether  it  is  not  to  this  fact  that  the  extremely  distorted  condition  of 
the  fossils  is  due — that  is,  to  the  fact  that  the  shearing  and  lines  of 
flow  have  been  always  at  right  angles  to  each  other.  Further 
investigation  is,  however,  required  to  elucidate  this  question. 

"  Following  is  a  preliminary  list  of  the  fossils  as  determined  by  Dr. 
Ami: — 

"  Crinoidal  columns  and  fragments  belonging  to  at  least  two  distinct  Fonna 
species.  Ortkis  (Rhipidomdla\  sp.,  compare  Ehipidomella  ohkUa^  Hall 
from  the  Lower  Helderberg  of  New  York  State  and  Canada.  Orthia, 
sp.  indt.  smaller  than  preceding  but  with  coarser  and  less  numerous 
costsB.  Leptama  rhomboidalis,  Wilckens,  Strophomena  or  Streptor- 
hynehuSy  species  undetermined.  Spirifer,  sp.,  two  distinct  forms  at 
least  present.  Fterinea  textilis,  var.,  an  example  showing  charac- 
teristic sculpture  of  this  uppermost  Silurian  species. 

"  The  season's  work  closed  on  the  25th  of  October. 

"  In  the  New  Brunswick  work  Mr.  Wilson  gave  me  important  and 
valuable  assistance,  some  portions  of  it  having  been  carried  on  inde- 
pendently by  him." 


Professor  L.  W.  Bailey  was  again  employed  in  field-work  in  New  Work  by  Prof. 
Brunswick.     Some  of  the  observations  made  have  been  incorporated  in    '     *        ^^' 
his  report  on  the  mineral  resources  of  the  province,  shortly  to  be 
inued,  other  data  obtained  will  be  reserved  for  a  later  report  on  cer- 
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tain  features  in  the  geology  of  New  Brunswick.     The  following  ia 
Professor  Bailey's  account  of  bis  operations  during  the  summer  : — 

"  According  to  your  instructions  received  in  June  last,  these  inves- 
tigations were  mainly  directed  to  two  objects,  viz. :  (I)  the  obtaining 
of  any  additional  data  which  might  be  available,  bearing  upon  the 
question  of  the  mineral  resources  of  the  province,  and,  (2)  the  more 
definite  determination,  if  possible,  of  the  age  and  relations  of  the  great 
bands  of  slaty  rocks  that  traverse  the  central  portions  of  New  Bruns- 
wick on  either  side  of  the  central  granite  belt. 

"  (1.)  The  information  of  an  economic  character  thus  obtained,  being 
supplementary  to  that  collected  in  the  previous  year,  a  report  upon 
which  has  already  been  submitted,  it  has  been  thought  well  to  take 
advantage  of  a  delay  in  the  printing  of  the  latter  to  incorporate  therein 
all  additional  matter  available,  as  has  now  been  done.  This  mat- 
ter relates  more  particularly  to  the  gypsum  deposits  of  Albert  county, 
various  quarries  of  building-stone,  the  Albert  shales,  clays  for  brick- 
making,  sands,  mineral  paints,  etc.  The  report  referred  to,  as  thus 
amended,  is  now  passing  through  the  press. 

"  In  connection  with  this  branch  of  inquiry,  considerable  attention 
was  devoted  to  the  consideration  of  the  occurrence  of  coal  in  New 
Brunswick,  increased  interest  in  this  direction  having  been  awakened 
through  the  results  of  borings  undertaken  at  various  points.  Among 
these  that  of  Dunsinane,  in  Kings  county,  is  especially  interesting  as 
revealing  a  thickness  of  the  coal-formation  at  this  point,  (over  1300 
feet,)  which  was  entirely  unsuspected  and  which  makes  it  possible,  at 
least,  that  the  hitherto  accepted  view  that  the  coal-formation  of  New 
Brunswick  is  very  shallow  may  be  erroneous.  As  bearing  further  upon 
this  subject,  visits  were  made  to  various  parts  of  the  Carboniferous 
area,  especially  about  Moncton,  Buctouche,  Chatham,  Caraquette  and 
the  Miramichi  River,  with  a  view  to  obtaining  new  data  for  a  general 
discussion  of  the  whole  subject.  As  this  discussion  was  too  lengthy  for 
incorporation  in  the  report  mentioned  above  and  will  be  based  to  some 
extent  upon  a  critical  examination  of  the  cores  from  borings,  not  yet 
available,  it  is  proposed  that  it  shall  form  a  portion  of  a  separate  report, 
in  connection  with  the  discussion  of  the  topic  next  to  be  referred  to. 

"  (2.)  In  the  study  of  the  slates  and  associated  rocks  of  central 
New  Brunswick  the  discovery  of  fossils  was  considered  to  be  of  pri- 
mary importance.  Hence  a  large  amount  of  time  was  devoted  to  this 
object,  an  amount,  unfortunately,  quite  out  of  proportion  to  the  results. 
In  particular,  it  was  hoped  that  something  might  be  obtained  by  a 
systematic  search  along  those  portions  of  the  North-west  and  South- 
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west  Miramichi  rivers  and  of  the  Nashwaak  River  that  are  bordered 
by  these  rocks  ;  but  on  reaching  these  streams  at  the  points  to  be 
studied,  the  extremely  low  state  of  the  water  was  found  to  be  such  as 
to  make  their  navigation  wholly  impracticable.  Resort  was  then  had 
to  the  St.  John  River  and  its  numerous  minor  tributaries  in  York  and 
Carleton  counties,  the  fossiliferous  beds  of  the  Beccaguimic  River  being 
first  examined,  and  a  study  then  made  of  the  fine  section,  exclusive  of 
the  granite  almost  continuous  for  forty  miles,  between  the  last-named 
stream  and  Fredericton.  No  remains  of  distinctly  organic  origin  were 
found  ;  but  the  discovery  on  the  main  river,  above  the  mouth  of  the 
Shesgomoc  Stream,  of  calcareous  strata,  which,  though  metamorphosed 
and  non-fossiliferous,  cannot  well  be  other  than  the  equivalents  of  the 
fossil-bearing  limestones  of  the  Beccaguimic,  will  serve  to  make  much 
clearer  the  geology  of  this  part  of  the  province  and  to  give  a  wider 
basis  for  the  discussion  of  the  age  of  its  contained  formations. 

"  The  discussion  in  question  will  form  a  second  division  of  the  next  Further 
report,  and  will  include  the  results  of  the  study  of  the  Beccaguimic  ^^^  *° 
fossils,  already  forwarded  to  the  office  of  the  survey. 

**The  time  devoted  to  the  above  work  was  three  months." 

Nova  Scotia. 

Mr.  H.  Fletcher  was  engaged  during  the  winter  of  1897-98  in  plot-  Work  by  Mr. 
ting  the  surveys  made  in  Cumberland  county  referred  to  in  the  '  ^  ^' 
Summary  Report  for  1897,  (pp.  99  to  100,)  and  in  revising  those 
made  by  his  assistant,  Mr.  M.  H.  McLeod,  in  connection  with  the 
preparation  of  several  sheets  of  the  geological  map  of  Nova  Scotia. 
He  also  made  sections  based  upon  a  re-examination  of  the  upper  por- 
tion of  Logan's  section  from  Shulie  to  Two  Rivers  for  comparison 
with  the  rocks  of  the  south  side  of  the  basin. 

On  the  16th  of  June,  he  left  Ottawa  for  field-work  in  Nova  Scotia, 
and  did  not  return  to  Ottawa  until  January  8tb,  1899.  On  this  work 
he  reports  as  follows  : — 

"  I  was  again  assisted  by  Mr.  McLeod,  who  was  detailed  to  make  Field-work  by 
the  surveys  necessary  to  complete  map-sheets  59  and  60.  The  rocks 
examined  by  him  are  chiefly  those  which  overlie  the  Coal  Measures, 
and  would  thus,  according  to  Dr.  Selwyn's  classification  of  1881,  be 
called  Permian  or  Upper  Carboniferous.  They  have  been  mapped  as 
Permo-Carboniferous  by  Dr.  Ells,  who  has  included  with  them  most  of 
the  rocks  at  one  time  called  Triassic  in  Prince  Edward  Island.  They 
are  spread  out  in  a  syncline,  the  axis  of  which  extends  almost  due 
west  from  the  mouth  of  French  River,  and  which  has  been  already 


Digitized  by 


Googh 


ooal-field. 


140  A  GEOLOGICAL  SUBYET   DEPARTMENT. 

described  as  crossiug  Tatamagouche  River  and  River  John.  From  Mala- 
gafih  Point  an  anticline,  running  parallel,  brings  rocks  of  the  Car- 
boniferous limestone  series  from  beneath  the  former — ^both  series 
resting  unconformablj  upon  the  igneous  and  metamorphic  rocks  of 
the  New  Annan  and  Baxter  mountains,  Tatamagouche  Mountain 
and  other  portions  of  the  Cobequid  Hills,  the  contact  being  in  places 
complicated  by  faults. 

SpriDghill  "  My  own  work  was  confined  principally  to  the  district  adjacent  to 

the  Springhill  coal-field,  and  to  a  closer  study  of  the  faults  and  folds 
affecting  the  Coal  Measures  there,  in  which  I  was  again  efiScientlj 
assisted  by  Mr.  G.  W.  McCarthy,  who  was  with  me  by  the  kind  per- 
mission of  Mr.  J.  R.  Cowans,  and  traced,  by  means  of  bore-holes  and 
trial-pits,  the  lowest  seams  worked  at  Springhill  mines  to  a  distance  of 
more  than  two  miles  and  a-half  beyond  the  point  to  which  they  were 
proved  by  the  late  Mr.  Scott  Barlow  and  Mr.  John  Anderson.* 
I  have  also  to  thank  Messrs.  George  Hall,  Ben.  Parsons,  John 
Murray,  C.  Hargreaves,  Arthur  Alloway,  Harvey  Howard,  William 
Conway,  and  other  olficials  of  the  Cumberland  Railway  and  Coal 
Company,  and  the  owners  of  the  land  on  which  this  work  was  done, 
among  others,  Messrs.  Wesley  Herrit,  Fred  Jones,  Alfred  Smith, 
Rufus  and  Levi  Gilroy,  Thomas  Boss  and  Mrs.  Stephen  Herrit. 

"  The  details  are  not  of  such  a  nature  that  they  can  at  once  be  pre- 
sented, but  the  general  results  may  be  briefly  stated. 

"  So  much  has  been  already  written  about  the  Springhill  coal-field, 
that  reference  need  be  made  only  to  modifications  resulting  from  an 
extension  of  the  underground  workings  and  the  proving  of  the  out- 
crops of  the  coal-seams  to  the  south-eastward. 

Seama^  "  The   three  seams  at  present  mined  at  Springhill  are  called,  in 

descending  order,  the  North  Slope  or  Thirteen  Foot  seam  of  Barlow's 
reportsf  the  East  Slope  seam  and  the  West  Slope,  Eleven-foot  or 
Black  seam.  The  workings  of  the  Syndicate  or  South  Slope  are 
on  the  North  seam,J  those  of  the  Aberdeen  or  No.  5  Slope,  on  the 
West  seam.  The  North  Slope  has  been  sunk  past  the  3200-foot 
level,  without  diminution,  I  am  informed,  in  the  size  and  quality  of 
the  coal,  while  the  1900-foot  level  has  been  extended  to  a  point  about 
seven  chains  across  the  Athol  road,  thirty-nine  chains  west  of  Miller's 
corner,  far  beyond  the  fault  once  supposed  to  determine  the  western 
boundary  of  the  coal-field,  which  may  indicate  that  the  overlap  of  the 
upper  rocks  is  here  upon  the  Productive  Measures  rather  than  upon 

♦Reports  of  Progreaa,  GeoL  Surv.  Can.,  187S-74  p.  156  and  1876-76  p.  346. 
tRepopt  of  Progress,  GeoL  Surv.  Can.,  1873-74,  p.  164. 
tTrans.  Can.  Soo.  of  Civil  Engineers,  voL  IL,  p.  404. 
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the  Millstone  Grit.  The  continuation  of  this  slope,  a  line  of  surfaoe-pits 
in  that  direction,  or  the  tracing  of  some  of  the  uppermost  seams  will 
solve  this  doubt. 

"  The  great  fault  running  south  from  Stewart  meadow,  with  Faulta. 
which  this  is  connected  on  the  map  of  1885,  seems  not  to  pass  the 
railway  from  *  the  Lower  Carboniferous  outlier/  but  instead  to  turn 
nearly  at  right  angles  to  the  eastward  towards  Saltsprings  and  perhaps 
to  join  the  Black  River  fault  The  fault,  stated  by  Dr.  Ells,  on  the 
authority  of  a  former  manager,,  to  terminate  the  coals  against  the  lime- 
stone, was  subsequently  shown  to  be  of  minor  importance,  by  the  con- 
nection of  the  underground  workings  on  the  West  Slope  seam  with 
those  of  the  Aberdeen  Slope,  which  were  continued  far  past  it ;  the  coal 
at  the  face  being  still,  it  is  said,  Heven  feet  thick  and  of  good  quality. 
The  extension  of  the  lower  levels  in  this  direction  is  likely  to  prove 
this  comer  of  the  field,  while  a  tunnel,  now  being  driven  across  the 
strata  from  the  West  Slope  seam,  will  test  the  underlying  seams,  some 
of  which  have  been  to  a  small  extent  worked. 

"The  2600-foot  level,  already  driven  2700  feet  south-westward  from 
the  North  Slope,  follows  a  small  fault  or  roll,  which  is  perhaps  a  prolon- 
gation of  that  which  skirts  Coalmine  Brook  for  a  quarter  of  a  mile 
the  present  crossing  of  the  railway  to  Farrsborough.^ 

"About  fifty  feet  to  the  eastward  of  the  last  pit  mentioned  by  Mr.  Sewns traced. 
Barlow,  on  the  West  Slope  8eam,t  another  was  sunk  eighteen  feet,  to 
the  seam,  which  below  that  point  showed  the  following  section  : — 

Ft     In, 

Top  coal 2       2 

Shaly  coal  and  black  shale 0       6 

Coal 0       9 

Shale 0       1 

Coal,  in  part  soft  and  shaly :, 2     10 

Stone,  mixed  with  coal 1       0 

Under  water  and  not  well  seen 3       0 

10       4 


"  It  does  not  appear  that  either  the  top  or  bottom  was  exposed  in 
this  pit  From  it  the  coal  was  closely  traced  to  the  Herrit  road,  on 
the  east  side  of  which  a  bore-hole  passed  through  fourteen  feet  and 
a-half  of  coal  and  shale ;  while,  about  three  chains  to  the  southward,  a 
seam  was  found  in  the  proper  relative  position  for  the  East  Slope  seam. 

*  Annual  Report,  GeoL  Surv.  Can.,  voL  I  (N.S.),  p.  31,  line  24. 
t  Report  of  ProgreBS,  Geol.  Surv.  Can,,  1876-76,  p.  846. 
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Jones  Brook.  '*  On  Jones  Brook,  about  a  quarter  of  a  mile  further  east,  these  two 
seams  were  again  found  the  uppermost  containing  about  eight  feet 
three  inches  of  excellent  coal,  with  two  partings  of  shale  each  about 
three  inches  thick,  while  the  coal  in  the  thick  lower  seam  appears  to 
have  improved. 

Hi]l*B  pitt.  "  Half  a  mile  east  of  the  Herrit  road,  pits  were  sunk  in  1865  by  an 

American  company,  which  is  stated  to  have  expended  $20,000  in 
testing  their  claims  and  to  have  succeeded  in  proving  at  least  two 
workable  seams  of  coal  of  good  thickness.  These  belong  also  to  the 
Springhill  series,  as  inferred  by  Messrs.  Woodhouse  and  Jeffcock  in 
their  report,  and  are  no  doubt  identical  with  the  above.  Both  were 
bored  through  by  us,  and  a  considerable  thickness  of  strata  was 
also  tested  both  above  and  below,  after  which  the  lowermost  seam  was 
traced  to  the  eastward,  and  proved  to  be  that  opened  at  McCarthy's 
slope,  near  the  point  at  which  (Report  for  1873-74,  page  159)  two 
seams  were  said  to  have  been  found  by  Mr.  Probert.  The  uppermost 
seam  was  not,  however,  opened  by  us  hereabout.  A  gray,  massive 
sandstone,  containing  concretions  of  coherent,  calcareous,  brown- weather- 
ing, ringing,  fine  sandstone,  that  lies  between  the  two  seams, 
appears  in  blocks  associated  with  drift  coal  at  a  large  spring  a  quarter  o£ 
a  mile  east  of  McCarthy's  slope,  or  more  than  a  mile  from  the  Herrit 
road,  indicating  no  doubt  the  proximity  of  the  coal,  which  was  not, 
however,  tested. 

Smith  Brook.        "  An  outcrop  of  this  sandstone,  about  half  a  mile  further  to  the 
eastward,  led  to  the  discovery  of  coal  on  the  north  side  of  Smith  Brook, 
where  the  upper  part  of  the  lower  seam  was  pierced  in  a  bore-hole  as 
'follows: — 

Ft.  In. 

Surface 8  0 

Gray  sandy  shale 3  0 

Gray  argillaceous  shale,  with  harder  layers 5  0 

Coal  with  thin  partings 3  3 

Shale  or  slaty  coal 0  3 

Good  coal..., 1  8 

Shale 0  2 

Good  coal 1  5 

Gray  shale  • 0  4 

Good  coal 3  1 

Greenish  coherent  underclay 
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"In  an  adjoining  hill  the  pavement  of   an  overlying   seam   was 
exposed,  which  may  represent  the  East  Slope  seam,  but  was  not  tested. 

"  The  next  openings  lie  nearly  half  a  mile  to  the  south-eastward,  Sugarwood 
along  the  north  bank  of  Sugarwood  Brook,  a  tributary  of  the  South  tions. 
Branch  of  Black  River.     Here  the  first  bore-hole  passed  through  about 
eighteen  feet  of  coal,  with  several  thin  partings  of  shale,  while  further 
down  the  brook  the  following  section  was  cut  through  and  bored  : — 

Ft.  In. 

Gray  sandy  shale 1  8 

Coal,  with  two  small  partings 1  7 

Clay 0  4 

Coal  and  coaly  shale 1  1 

(This  upper  portion  of  the  seam  does  not  appear  in 
the  borings  to  the  westward.) 

Soft  clay 0  4 

Bluish-gray  argillaceous  shale 3  10 

Coal 0  7 

Dark  argillaceous  shale  with  Stigmaria 1  0 

Coal 0  1 

Coaly  shale  and  coal 0  5 

Good  coal 1  9 

Gray  shale 0 '  8 

(The  above  section  is  exposed  in  a  pit.     The  following 
strata  were  bored  through.) 

Coal 1  5 

Shale 0  11 

Coal 3  9 

Gray  shale 2  1 

Coal 2  1 

Shale 1  4 

Softcoal 2  7 

Dark-gray^sof t  anderclay 3  0 
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Sections  in  "  In  the  immediate  vioinity  of  the  foregoing  sections,  a  great  dif- 

adjaoent  pits,  f^j^i^^  jg  found  in  the  strata  overlying   the  top  coal.     In   three    ad- 
jacent pits,  only  a  few  feet  apart,  the  section  is  as  follows : 


No.  1. 

Ft 

Gray  shaly  sandstone  with  concretions 13 

Gray  conglomerate  and  coarse  grit 6 

Gray  flaggy  sandstone 3 

Gray  pea-  and  nut-conglomerate,  containing    large 
pieces  of  greenish  argillaceous  shale  and  fragments 

of  coal 3 

Broken  rock,  perhaps  conglomerate  but  doubtful, 
possibly  crushed  down  over  the  coal 3 


In. 
0 
0 
2 


No.  2. 


Greenish -gray  very  fine  sandstone  in  thick  beds  .  10 

Gray  or  dark  argillaceous  shale 3 

Greenish-gray  or  drab  very  fine  sandstone  or  arena- 
ceous shale 1 

Gray  and  yellowish  argillaceous  shale ; .    .  0 

(The   above   section   is   that  in  the  pit.     It  is  con- 
tinued by  boring  as  follows.) 

Coal 1 

Shale 0 

Coal 1 

Dark  shale 1 

Coal 0 

Dark  shale 0 

Coal 0 

Shale 0 

Coal 0 

Shale 0 

Coal 1 

No.  3. 

Gray  banded  sandstone 2 

Dark-gray  coarse  grit  and  conglomerate 2 

Gray  and  dark-gray  coherent  sandstone  with  CcUc^ 

mites 1 

Gray  pea-conglomerate 2 

Gray,  thick-bedded,  striped  sandstone  full  of  car- 
bonized plants 3 

Dark-brownish  and  gray,  coaly,  crumbling,  fine  grit.  1 

Gray  argillaceous  shale 0 

Coal — 


6 
2 
8 
7 
4 
8 
7 
3 
6 
11 
7 


3 
3 

6 
8 

9 
0 
9 
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''In  pit  No.  2  the  upper  part  of  the  coal  seam  appears  to  be  wanting. 

'*  In  a  f oorth  pit  the  rock  was  sreatly  broken  and  the  top  of  the  coal  Section  is 

o         .^  r  fourth  piw 

was  again  wanting.    This  irregularity  and  replacement  of  the  finer  rocks 

above  the  coal,in  so  short  a  distance, suggests  a  possible  overlap  or  uncon- 
formity. But  where  this  might  have  been  determined,  the  coal-seam 
meets  a  faulty  running  south-westerly  along  Sugarwood  Brook,  by  which 
it  is  thrown  about  350  feet  to  the  north-eastward.  Its  crop  was 
again  traced  about  270  feet,  to  another  small  fault,  at  which  the  thrutit 
seems  to  be  to  the  south-westward.     At  a  distance  of  about  600  feet 

south-east  of  the  brook  the  following  section  was  obtained  by  boring :  Seetion  deter- 
mined by 
Ft.      lu.  boring. 

Sand  and  clay 4  0 

Drift  coal,  not  found  to  the  dip 3  2 

Gray  argillaceous  shale 0  10 

Conglomerate 1  10 

Gray  sandstone  of  fine  grindstone  grit *2  10 

Dark  blackish  argillaceous  shale 0  5 

light-gray  soft  argillaceous  shale 3  3 

Good  coal 1  6 

Dark  shale 0  3 

Goal 0  5 

Shale 0  3 

Coal 0  4 

Shale 0  7 

Coal.  (This  may  be  the  top  coal  of  the  foregoing 

section) 0  5 

Soft  shale 0  8 

Gray  argillaceous  shale ...    2  5 

Coal \ 0  3 

Black  shale  and  coal  in  thin  layers 2  0 

Good  coal 0  9 

Shale 2  8 

Good  coal 4  6 

Shale 0  5 

Good  coal 1  9 

Shale 0  6 

Coal  and  coaly  shale 1  7 

Shale 0  6 

Coal  with  three  one-inch  hard  bands 2  4 

Shale 0  6 

Good  coal 1  6 

Shale 1  3 

Coal 3  4 

Gray  shale,  somewhat  hard,  with  a  little  coal 1  0 

48       0 
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Goal  beneath 
the  west  elope 
Beam. 


Sections  only  "  These  sections,  cut  by  a  hand-drill,  must  be  taken  as  merely  approxi- 
approxima  .  jj^^^^  ^^^^  subject  to  correction,  but  they  serve  to  show  the  general 
structure  of  the  seam.  Some  good. layers  of  coal  were  exposed  at 
various  points  by  shallow  pits.  The  season  was  too  wet  for  sinking  a 
shaft  necessary  to  prove  the  whole  thickness  of  this  seam,  and, 
the  ground  becoming  covered  with  snow,  work  had  to  be  discon- 
tinued before  the  seam  was  found  further  to  the  south-east.  Had 
it  been  possible  to  prove  about  2100  feet  south  of  the  above 
bore-hole,  the  relation  of  the  thick  coal  seam  to  a  conglomerate  (shown 
on  Mr.  Barlow's  map  of  1874  as  running  from  a  point  near  the  fork 
of  the  roads  at  Tom  Boss'  south-westerly  down  the  Maccan  River  with 
a  north-westerly  dip),  might  have  been  made  plain.  This  conglomerate 
I  am  at  present  disposed  to  regard  as  above  the  workable  coals. 

'^  A  bore-hole  near  the  head  of  Sugarwood  Brook,  cut  a  twelve-foot 
seam  of  coal  and  shale  in  alternate  layers,  which  probably  under- 
lies the  foregoing ;  while  about  850  feet  down-stream  from  the  last 
opening  on  the  latter,  nine  feet  and  a-half  of  similar  alternations,  pro- 
bably overlie ;  neither  seam  being  workable.  In  the  main  South 
Branch  of  Black  River,  half  a  mile  above  the  bridge  at  Tom  Boss', 
a  small  seam  of  coal  with  a  very  low  south-westerly  dip  seems  to  over- 
lie all  the  foregoing.  All  the  rocks  of  this  vicinity  are  nearly  horizontal, 
"  From  the  above  description  of  the  trend  of  the  coals  at  the  Herrit 
road,  it  may  be  inferred  that  an  anticline  passes  near  this  point,  a 
prolongation  of  that  of  Claremont  toward  Mapleton.  Some  work  was 
done  where  this  line  crosses  the  Leamington  and  Old  Mountain  roads, 
but  more  will  be  required  before  the  precise  relation  of  Barlow's 
highest  coal-seam,  traced  by  him  to  the  Athol  road  past  the  furthest 
underground  levels,  to  the  small  coals  of  Harrison  Brook,  the  Old 
Mountain  road  and  the  deep  bore-hole  at  Mapleton  can  be  defined. 

"The  rocks  overlying  and  underlying  the  Coal  Measures  between 
Thompson  and  "Westchester,  and  towards  Rodney  and  Southampton, 
have  also  been,  to  some  extent,  studied,  in  an  attempt  to  harmonize 
the  various  views  held  in  regard  to  the  different  groups  of  rocks,  the 
similarity  of  which  in  mineral  composition  and  fossil  contents  has  led 
to  their  being  often  confounded.  Some  attention  was  also  paid  to 
tracing  the  Black  River  fault,*  well  seen  in  the  river  at  Reiver's 
bridge,  about  a  mile  further  down  stream,  and  at  the  mouth  of  John- 
ston Brook. 
Examinations  "  Two  or  three  days  were  spent  with  Dr.  Ami  at  Harrington  and 
Dr.  Ami.         Moose  rivers,  examining  the  rocks  compared  with  the  Devonian  of 


Claremont 
anticline. 


Rocks  above 
and  below 
Goal  Mea- 
sures. 
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New  Brunswick  by  Dr.  Ells*,  which  Dr.  Ami,  on  the  evidence  of  the 
iosails,  now  correlates  with  the  Riversdale  and  Horton  series,  and  calls 
Carboniferous.  It  must,  however,  be  remembered,  that  the  Horton 
has  been  stated  by  Sir  J.  W.  Dawson  to  be  equivalent  to  several 
groups  that  by  some  geologists  are  regarded  as  Devonian. 

^'  In  the  course  of  last  season  I  visited  several  places  in  which  mining  Eoonomio 
developments  of  supposed  economic  importance  had  been  made.  mmera 

''  At  one  of  these,  in  Lowe  Brook,  about  a  mile  above  the  pumping  Coal  near 
station,  some  two  miles  from  Amherst  towards  Salem,  a  seam  of  coal,  '^^^®"*' 
six  to  eight  inches  thick,  in  three  layers  and  for  the  most  part  good, 
was  uncovered  among  gray  and  drab  argillaceous  shales  and  sandstones 
containing  fossil  fern-fronds  two  inches  long. 

*'  The  manganese   deposit  in   the   same  neighbourhood  was  again  Manganese, 
worked  last  season,  and  a  small  quantity  of  good  ore  was  extracted.f 

"  In  November,  I  examined  a  portion  of  the  line  of  the  railway  now 
under  construction  from  Windsor  to  Truro,  along  which  petroleum  was 
reported  to  have  been  found.  On  the  part  constructed  between  Windsor 
and  Mosherville,  only  a  few  masses  of  marl,  gypsum  and  limestone 
were  encountered,  the  cuttings  showing  chiefly  masses  of  sand,  clay 
and  gravel  with  boulders. 

"  In  October,  by  your  instructions,  I  went  with  Mr.  C.  A.  Meissner,  Whyooco- 
manager  of  the  Londonderry  iron  mines,  to  Whycocomagh,  to  note  the  JJ^  ^"^" 
developments  made  by  him  on  the  iron  ore  of  the  brook  that  flows 
through  the  Indian  Reserva  The  associated  rocks  of  this  district  are 
lescribed  in  the  Report  for  1882-84,  pages  34  h  and  91  h.  The  present 
workings  lie  about  half  a  mile  above  those  formerly  opened,  and  the 
ore  may  follow  the  course  of  the  stream,  as  indicated  by  a  band  of 
quartzite.  A  tunnel  driven  into  the  west  bank,  high  above  the  stream, 
cut  quartz  and  quartzite,  succeeded  by  about  seven  feet  of  hard  red 
hffimatite  and  rock  in  layers  of  from  two  to  four  inches  in  thickness,  after 
which  comes  nine  feet  of  ore,  partly  specular  iron  and  partly  haematite, 
with  an  occasional  admixture  of  fine-grained  magnetite.  The  average 
of  this  nine-foot  band  is  said  to  be  fifty  per  cent  of  metallic  iron.  It  con- 
tains about  five-tenths  per  cent  of  phosphorus,  ten  to  fourteen  per  cent 
of  silica,  and  a  variable  quantity  of  sulphur.  In  the  front  of  the  vein  a 
good  deal  of  pyrite  was  found,  while  the  back  part  which  contains  the 
solid  ore  has  little  sulphur.  Another  tunnel,  eighty  feet  below  the  first, 
went  through  twenty  feet  of  limestone,  dark-green  slaty  iwsk  eighty  feet, 
then  ten  feet  of  dark  quartzite ;  but,  at  last  accounts  had  not  cut  the  ore. 

•Annual  Reports  GeoL  Surv.  Can.,  (N.  S.),  vol.  I.,  p.  61  E,  and  voL  V,  p.  69  p, 
fSnxnmary  Report,  GeoL  Surv.  Can.,  1897,  p.  101. 
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"  Other  openings  have  been  made  in  this  mountain  which  exposed  iron 
Search  for  ores  more  or  less  promising.  At  the  same  time  a  visit  was  made  to  the 
^   ■  pits,  sluices,  etc.,  on  the  brook  at  the  head  of  Whycocomagh  Bay,  where 

search  had  been  made  for  gold,  and  where  a  tunnel,  130  feet  long,  had 
been  driven  from  the  brook  through  the  pre-Cambrian  rocks.     All 
work  had  been  discontinued  before  the  date  of  my  visit. 
Mines  at  "  The  Cheticamp  Gold  Mining  Company  began  active  operations  on 

Oheticamp.  ^y^^  28th  of  April  last,  on  a  mixture  of  sulphides,  principally  galena 
in  large  lenticular  masses,  in  the  pre-Cambrian  slates  of  Faribault 
Brook.  A  good  road  has  been  built  from  the  settlement,  nearly  three 
miles  distant,  to  the  deposit.  Shafts  have  been  begun  and  a  consider- 
able quantity  of  ore  has  been  extracted.  A  concentrating  plant  capable 
of  treating  fifty  tons  of  ore  a  day,  a  forge,  workshop,  boarding-house 
and  two  or  three  miners'  houses  are  being  erected.  At  the  time  of  my 
visit  about  fifty  men  were  employed,  and  the  company  is  said  to  have 
expended  $30,000. 
LochLomond.  "  On  January  the  4th,  1899,  Ivisited,  withMr.  J.  A.  Gillies,  M.P.,a 
deposit  of  galena  and  chalcopyrite  found  to  contain  silver  and  gold,  in 
Tocks  of  the  same  age  about  a  quarter  of  a  mile  east  of  the  middle  lake 
at  Loch  Lomond,  in  Richmond  county.  The  ore  is  in  a  quartz  vein 
four  feet  and  a-half  thick,  exposed  in  a  pit  fourteen  feet  deep  and  twelve 
long,  and  said  to  have  been  cut  at  some  distance  both  ways  from  the 
pit.  The  vein  is  of  some  promise,  but  too  little  work  has  been  done 
to  determine  its  value. 
Coal  of  "  A  small  quantity  of  good  coal  was  taken  by  Mr.  E.  W.  Moseley, 

Cochran  Lake.  ^^^^^  ^  gjj^£^  eighteen  feet  deep  to  the  top  of  the  seam,  about  500 
feet  to  the  eastward  of  the  pits  sunk  by  his  father,  the  late  E.  T. 
Moseley,  of  Sydney,  south  of  Cochran  Lake."^  An  attempt  made  to 
open  this  seam  in  the  neighbourhood  of  Loon  Lake  was  frustrated  by 
quicksand  found  to  a  depth  of  twenty-seven  feet  in  the  pit." 

Work  by  Mr.       The  greater  part  of  last  winter's  oflSce  work  was  devoted  by  Mr.  E. 

Sidt  ^*"  ^'  Faribault  to  the  completion  of  the  large  scale  plans  of  the  gold-mining 
districts  surveyed  the  previous  summer  in  the  county  of  Guysborough 
and  in  the  eastern  part  of  the  county  of  Halifax,  and  described  in  last 
year's  Summary  Report.     Ten  of  these  plans  were  prepared  for  the 

Plans  of  gold   engraver  and  their  reproduction  j  attended  to.     The  plans  of  Golden- 

DuUi^ed.  viU©»  Salmon  River,  Moose  River  and  Mooseland  were  printed  on  the 
scale  of  250  feet  to  one  inch  and  those  of  Oldham,  Caribou,  Eillag, 
Fifteen-mile  Stream,  Forest  Hill  and  Upper  Seal  Harbour  on  the  scale 

•  Summary  Report,  Geol.  Surv.  Can.,  1897,  p.  102' 


Digitized  by 


Googh 


OMMON.]  SUMMARY   REPORT.  149    A 

of  500  feet  to  one  inch.  Some  time  was  also  occupied  in  the  study  of 
the  geolc^cal  structure  of  these  districts,  in  order  to  define  the  richest 
auriferous  zones  and  the  relation  of  these  to  the  different  parts  of  the 
anticlinal  folds,  and  to  determine  their  extension  beyond  the  present 
developments  to  greater  depths. 

Some  progress  was  also  made  in  compiling  the  one-mile  to  an  inch  Progress  of 
map-sheets  of  the  country  lying  immediately  north-east  of  Halifax,  °^^*  ^ 
completing  for  publication  the  Shubenacadie  sheet  (No.  56)  and  the 
Lawrencetown  sheet  (No.  53.)  The  first  black  proof  of  the  former  sheet 
has  been  received  from  the  engraver  and  corrected,  and  the  latter  sheet 
18  now  ready  to  be  engraved.  The  first  black  proofs  of  the  Eastville 
sheet  (No.  48)  and  Upper  Musquodoboit  sheet  (No.  49)  have  also  been 
received  and  corrected,  and  the  Moose  River  sheet  (No.  50)  has  been 
printed. 

Progress  was  also  made  in  collecting  notes  to  complete  the  general 
report  on  the  gold  fields  of  eastern  Nova  Scotia. 

On  the  work  accomplished  in  the  field  during  the  past  summer,  Mr.  Field-work  in 
Paribault  reports  as  follows : — 

"  In  compliance  with  your  letter  of  instructions,  I  left  Ottawa  on  the 
11th  of  June  to  complete  the  mapping  and  study  of  the  structural 
geology  of  the  gold-bearing  belt  lying  to  the  east  of  Halifax^  in  order  to 
prepare  for  publication  the  map-sheets  covering  that  area,  and  to  make 
special  plans  of  the  principal  gold  districts  not  already  surveyed  in  that 
region. 

**  I  was  again  assisted  in  the  field,  during  the  season,  by  Messrs.  AssistantB. 
A.  Cameron  and  J.  McG.  Cruickshank,  who  have  been  my  assistants 
continuously  since  1885  and  1887,  respectively.  I  have  to  thank 
many  gentlemen  for  information,  assistance  and  hospitality,  and  I  wish 
to  mention  especially  Messrs.  Edwin  Gilpin,  Inspector  of  Mines,  and  T. 
R.  One  of  Halifax,  A.  A.  Hayward  and  D.  C.  Wilson  of  Waverley, 
G.  J.  Partington  and  John  H.  Anderson  of  Musquodoboit  Harbour, 
and  J.  H.  Townsend  and  John  Murphy  of  Tangier, 

**  Doubtful  points  to  the  east  and  north  of  Halifax,  have  been  re-  Re-examina- 
examined  and  some  of  the  anticlinal  folds  and  boundaries  of  the  black  ^t  andnort^ 
slate  belts  have  been  located  with  more  accuracy,  in  order  to  determine  ^^  Halifax. 
the  most  important  faults. 

**  The  Montague  anticline  was  traced  westward  to  Brady's  farm  on 
the  Waverley  road,  to  the  west  of  which  it  is  cut  by  an  important 
fault  running  north  through  the  Waverley  chain  of  lakes.  The  fault 
has  shoved  the  Montague  anticline  7000  feet  to  the  north,  two-thirds 
of  the  way  up  the  west  side  of  Lake  Charles,  where  it  was  located  and 
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traced  westward  about  Taylor's  Lake  and  to  Navy  Island  in  Bedford 

Basin,  where  it  appears  to  form  a  broad  dome  with  an  east  and  a  west 

Gold  at  Bum-  pitch,  characteristic  of  a  gold-district.     Rich  float  quartz  was  discovered 

of  Montagoe    ^^^  7®^^  along  this  anticline  in  the  cuttings  of  the  Dartmouth  Rail- 

anticline.         ^^y  Branch,  north  of  Burnside,  and  a  large  block  of  areas  has  been 

taken  up  under  lease  or  prospecting  licenses. 
Faults.  «  An  important  fault  has  been  located  at  the  head  of  Porters  Lake, 

and  traced  north-east  through  Dollar  Lake ;  and  another  parallel  fault 
was  determined  one  mile  south-east  of  Oldham  and  traced  to  Soldier 
Lake. 

Auriferous  « An  anticlinal  fold  runs  N.   28°  W.  {mag,)  along  the  middle   of 

Kamey  Laka  Karney  Lake  and  forms  a  broad  elliptical  dome  extending  north  from 
the  outlet  of  the  lake  to  the  Hammond  Plains  road.  Several  corrugated 
interbedded  veins  have  been  observed  along  this  belt  and  gold  is  re- 
ported to  have  been  found  on  the  east  side  of  the  lake. 

Auriferous  "  A  dome  with  all  the  characteristics  of  a  gold  district  was  also 

of^'e^Home*  l<X5ated  on  the  Home  settlement  anticline,  crossing  the  middle   of 

settlement       Shubenacadie  Grand  Lake.     The  eastern  end  of  the  dome  crosses  the 
anticline. 

south-east  shore  of  the  lake  half  a  mile  north  of  the  outlet,  where  a  belt 

of  auriferous  veins  has  been  prospected  on  the  north  dip.  Further 
investigations  should  be  made  here,  south  of  the  old  works  and  nearer 
the  anticline.  The  west  end  of  this  dome  skirts  the  north-west  shore  of 
the  lake  as  far  west  as  Rocky  Brook,  where  auriferous  drift  is  reported 
to  have  been  found  up  the  Rocky  and  King's  Meadow  brooks ;  thence 
it  was  traced  along  Sandy  Lake  and  as  far  west  as  Joe.  Shannaman's 
farm  on  the  Beaver  Bank  road.  No  exposure  was  found  at  Indian 
Point  on  the  Shubenacadie  Grand  Lake,  but  the  centre  of  the  dome 
certainly  comes  near  this  point,  which  should  be  a  good  field  for  pros- 
pecting. Another  dome  was  located  further  west  on  this  anticline, 
along  the  south  shore  of  Pockwock  Lake  where  quartz  was  observed  at 
several  places.  The  rocks  are  greatly  altered  here  by  the  eastern  end 
of  the  main  granite  area  forming  the  backbone  of  the  western  part  of 
the  province,  and  only  a  few  exposures  of  rock  could  be  observed,  not 
sufficient  to  make  out  the  structure  of  the  dome. 

Gk>lcl-cli8tricts       "  Special  detailed  surveys  were  made,  and  plans  partly  completed,  of 
surveyed.         ^^  gold-districts  of  Waverley,  Montague,  Lawrencetown,  Lake  Catcha, 
Tangier  and  Cow  Bay  in  the  county  of  Halifax. 

Waverley  "  Waverley  Gold  District, — Three  weeks  were  spent  surveying  this 

gold-diBtnot,    ijiteresting  and  important  district  and  a  plan  on  the  scale  of  250  feet 

to  one  inch  was  plotted  in  the  field.     The  auriferous  quartz  veins, 

which  have  been  worked  from  time  to  time  since  the  first  discovery  of 
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gold  in  1861,  are  all  interbedded  between  layers  of  'whin'  and  slate 
on  the  crown  of  a  huge  anticlinal  fold.  The  general  course  of  the  fold 
is  N.  80**  E.  {mag.)i*  and  its  axis  pitches  westward  at  an  angle 
varying  from  10"  to  35"*  from  the  horizon,  while  one  leg  dips  south, 
angle  25"*  ,and  the  other  north,  angle  70°.  Extensive  denudation  has 
worn  away  and  truncated  this  enormous  fold  to  a  depth  of  over  12,000 
feet,  exposing  a  horizontal  section  of  strata  and  intercalated  auriferous 
veins  which  were  formed  7000  feet  below  the  base  of  the  black  slate 
group.  The  veins  conforming  with  the  strata,  their  outcrops  have  also 
a  semi-elliptical  shape,  pointing  westward  and  dipping  north,  west  and 
south,  like  the  saddle  of  the  fold. 

"  The  fault  referred  to  above  as  following  the  Waverley  chain  of  Faults, 
lakes,  has  greatly  disturbed  this  anticlinal  fold.  The  main  dislocation 
runs  up  Lake  William  and  Lake  Thomas  and  passes  immediately  west 
of  the  short  run  uniting  these  two  lakes.  It  causes  a  horizontal  dis- 
placement of  some  800  feet  to  the  south  on  the  east  side  of  the  fault. 
The  west  fault  runs  up  by  the  railway  station  and  through  Muddy 
Pond,  and  has  been  ascertained  by  Mr.  A.  A.  Hay  ward,  in  the  under- 
ground developments  of  the  Lake  View  Mine,  to  give  a  shove  of  118 
feet  to  the  south  on  the  east  side,  and  to  dip  east  at  an  angle  of  iO"*, 
Another  line  of  disturbance  was  also  located  by  surface  trenching  on 
the  same  property  at  the  south-west  cove  of  Lake  Thomas,  but  the  dis- 
placement does  not  appear  to  be  extensive. 

"  The  high  dip  of  the  north  side  of  the  fold  being  more  favourable  Fay -zone  COO 
to  the  formation  of    large  and  permanent    auriferous    veins    than  ^  ^  ^* 
the  low  dip  of  the  south  side,  all  the  most  valuable  veins  are  found  on 
that  side.     As  far  as  present  operations  indicate,  the  pay-zone  attains 
its  maximum  development  immediately  north   of  the  anticline  on  the 
West  Waverley  and  Lake  View  properties,  where  it  is  over  600  feet 
wide,  and  has  been  worked  for  a  length  of  7000  feet.     Several  leads  Workable 
have  been  operated  along  this  pay-zone,  to  depths  varying  between  200  ^fni°"*  ^' 
and  350  feet,  on  the  above  properties,  and  most  of  them  have  given  limited  to 
good  returns  to  that  depth,  while  a  few,  especially  the  most  northerly, 
were  found  to  decrease  in  size  and  value.     A  shaft  sunk  628  feet  on 
the  dip  of  the  Dominion  lead,  showed  the  vein  to  decrease  from  fifteen 
inches  on  the  surface  to  a  mere  film  of  quartz  with  small  lenticular 
pockets  at  the  depth  of  500  feet.     A  close  study  of  the  structure  of  Axis-plane 
the  anticlinal  fold  shows  that  this  diminution  of  the  veins  in  size  and  southern  limit 
value  in  depth  is  attained  when  the  northern  limit  of  the  pay-zone  is  ^^  ^^" 
reached.     In  this  district,  the  axis-plane  of  the  fold  forms  the  southern 

*  The  magnetic  variation  in  this  part  of  Nova  Sootia  ia  about  21'  S(K  E. 
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limit  of  the  pay-zone  and  it  dips  south  at  an  angle  of  69""  from  the 
horizon,  while  the  interbedded  veins  dip  to  the  north  at  an  angle 
averaging  TO"",  giving  a  diverging  angle  of  41°  between  the  two  planes ; 
so  that  a  cross-cut  driven  south  from  the  bottom  of  the  628-foot  shaft 
on  the  Dominion  lead  would  reach  the  anticlinal  axis  at  some  650  feet 
and  should  develop  a  large  belt  of  veins  in  the  auriferous  zone,  many 

Develop-  of  which  do  not  crop  at  the  surface.     A  cross-tunnel  driven  south  from 

men  to. 

the  360-f(iot  shaft  on  No.  6  lead,  on  the  Lake  View  property,  would  like- 
wise develop  a  belt  of  auriferous  veins  in  the  richest  part  of  the  pay- 
zone.  On  the  West  Waverley  property,  at  the  depth  of  225  feet,  a  crosa- 
tunnel  was  driven  south  641  feet  from  the  Brody  lead  to  the  anticline, 
cutting  ten  leads,  two  of  which  do  not  crop  at  the  present  surface. 

"  A  considerable  length  of  this  auriferous-zone  is  still  undeveloped, 
between  the  Lake  View  mine  and  the  Laidlaw  Hill  property  at  the 
east  end  of  the  district,  the  disturbed  condition  of  the  strata  having 
hindered,  to  some  degree,  any  important  operations. 

Rich  "Barrel-      "  A  valuable  and   interesting    *  barrel-quartz '    vein,   was  worked 

woriced ou^^    extensively  some  years  ago  around  the  crown  of  the  anticlinal  dome 

aaticlinal         ^j^  Laidlaw  Hill.    It  was  operated  as  deep  as  could  possibly  be  expected 

from  individual  effort  and  gave  very  good  returns.     A  company  has 

lately  consolidated  these  small  properties,  has  driven  a  tunnel  670 

feet  long  from  the  level  of  Lake  Charles,   cutting  the  barrel-quartz 

vein  at  the  apex  of  the  saddle,  along  which  levels  have  been  driven 

around  the  dome,  434  feet  on  its  north  dip  and  238  feet  on  its  south 

dip.     The  present  developments  prove  the  auriferous  value  of  the  vein 

to  that  level  and  for  some  distance  lower,  and  show  that  the  pay-zone 

Aroh-oore  of    at  the  extreme  east  end  of  the  district  is  confined  to  the  arch-core  of 

developed.       ^^^  ^o^^)  upon  which  other  auriferous  veins  certainly  occur  to  much 

greater  depth. 

Yield.  "The  total  yield  of  the  Waverley  gold-district,  taken  from   Dr. 

Gilpin's  report  on  the  *  Ores  of  Nova  Scotia  *  published  this  year  by 
the  Department  of  Mines  of  the  province,  is,  up  to  date,  61,308  ounces, 
from  122,346  tons  of  quartz,  valued  at  $1,200,000,  or  an  average  of 
$9.81  per  ton. 

Montegrue  ^^  Montague  Gold  District, — Two  weeks  were  spent  in  a  survey  of 

this  important  district,  and  a  plan  on  the  scale  of  250  feet  to  an  inch 
was  partly  completed  in  the  field.  All  the  veins  operated  in  the  district 
follow  the  stratification  in  the  same  manner  as  at  Waverley,  and  are 
situated  along  an  anticlinal  fold  that  runs  N.  78**  E.,  and  pitches 
east  at  an  angle  of  8"*,  on  area  781  of  the  original  block,  and  to  the 
west  at  a  very  low  angle,  at  the  north  end  of  area  951  in  the  same  block. 
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forming  a  long  and  narrow  elliptical  dome.  The  strata  lie  at  a  low 
angle  for  some  distance  on  both  sides  of  the  saddle,  the  dip  increasing 
gradually  till  it  meets  the  perpendicular  1000  feet  south  of  the  axis, 
and  reaches  TO*"  at  a  distance  of  1250  feet  to  the  north  of  it,  the  axis- 
plane  of  the  fold  dipping  north  at  an  angle  of  about  80°. 

"  As  far  as  present  developments  indicate,  all  the  more  important  Pay-zone  600 
veins  are  found  on  the  south  dip,  where  they  form,  at  the  middle  of  the  axis, 
district,  a  pay-zone  about  600  feet  wide,  the  northern  limit  of  which 
is  about  500  feet  south  of  the  axis.     The  plan  of  the  district  is  not 
sufficiently  completed  yet  to  report  conclusively  on  it.     A  few  words, 
however,  may  be  said  of  the  important  pay-streaks  which  have  been 
worked  so  extensively  on  the  Lawson  lead  to  a  depth  of  313  feet,  on 
the  Annand  lead  250   feet  with  a  trial  shaft  400  feet  deep,  on  the 
Twin  lead  150  feet,  and  on  the  Rose  lead  to  a  depth  of  270  feet  with 
a  shaft  388  feet  deep.     These  rich  pay-streaks  are  situated  along  an 
imaginary  line  running  almost  parallel  with  the  anticlinal  axis  and 
they  are  characterized  by  enlargements  and  enrichments  of  the  veins 
dipping  to  the  west  at  low  angles.    Although  there  is  reason  to  believe  Richest  pa^- 
ihat  the  limit  of  the  pay-zone  has  not  been  reached  on  the  above  men-  within  a  nar- 
tioned  leads,  at  the  depths  to  which  they  have  been  worked,  it  is  pro-  ^^  '^^^ 
bable  that  in  some  of  them  the  limit  of   the  high-grade  ore  is  near  at 
hand.     For  the  zone  of  rich  streaks  appears  to  be  narrow,  and  as  it  is 
parallel  with  the  axis-plane,  it  dips  to  the  north  at  an  angle  of  80**, 
whereas  the  dip  of  the  veins  is  to  the  south,  angle  about  80**,  so  that 
the  two  planes  would  give  a  diverging  angle  of  20**,  and  so  limiting  the 
length  of  the  pay-streaks  on  individual  veins.     Thus,  to  keep  in   the 
pay-zone  it  becomes  necessary  to  cross-cut  north  when  the  limit  of  the 
pay-streaks  has  been  reached,  and   new  veins  will  in  this  way   be 
developed  which  might  be  barren  or  wanting  on  the  surface. 

"The  Golden  Group  Company,   has  lately  acquired  the  Lawson,  Developmente 
DeWolf  and  Rose  properties ;  the  plant  and  mill  have  been  remodelled  gSx)up  and  ^ 
to  handle  with  economy  large  quantities  of  ore  ;  and,  if  the  develop-  ^^o°d8- 
ments  are  carried  on  in  the  direction  outlined  above  and  the  auriferous  ties. 
zone  is  systematically  blocked  out,  there  is  every  reason  to  believe  that 
the  large  returns  obtained  in  former  years  will  again  be  realized,  and  a 
new  system  will  be  inaugurated  which  may  do  much  to  solve  the 
problem  of  deep  and  permanent  gold  mining  in  Nova  Scotia. 

"  Important  leads  are  also  being  operated  on  the  old  Symonds-Kaye 
property  at  the  south-west  end  of  the  district,  which  is  characterized  by 
angular  veins  intersecting  the  interstratified  veins  and  giving  rise  to 
rich  pay-chutes  at  their  junctions.     The  undeveloped  ground  on  the 
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northern  part  of  this  property  and  immediately  west  of  the  Lawson,  is 
certainly  promising  and  should  be  prospected. 

*^  A  few  veins  have  been  opened  on  the  north  side  of  the  anticline, 
but  developments  have  not  yet  been  sufficient  to  locate  the  pay-zone ; 
the  field  is,  however,  promising. 

*^  No  fault  of  any  importance  has  disturbed  the  structure  of  the 
fold.  One  cutting  the  strata  at  right  angle  on  the  south  dip,  opposite 
the  middle  of  the  dome,  gives  a  maximum  displacement  of  forty  feet, 
measured  horizontally  at  the  Lawson  lead,  and  a  few  parallel  slide- 
faults  have  been  met  with  in  the  workings  of  the  Skerry,  Rose  and 
other  leads.  Their  outcrops  almost  coincide  with  that  of  the  strata 
and  they  dip  south  at  low  angles,  the  top  part  having  moved  upward 
and  northward. 

"  The  total  yield  of  the  district  to  date  is  39,071  ounces,  valued  at 
$742,349,  from  22,652  tons  of  quartz,  or  an  average  of  $32.77  per  ton, 
the  highest  average  of  any  district  in  the  province. 

"  Latvrencetoum  Gold  DiatricL — Two  weeks  were  employed  survey- 
ing this  district  and  a  plan  on  the  scale  of  500  feet  to  one  inch  was 
partly  completed  in  the  field.  All  the  auriferous  quartz  veins  develop- 
ed some  years  ago  but  not  worked  lately,  belong,  as  in  the  above  two 
districts,  to  the  interbedded  class  and  are  included  in  an  area  nearly 
half  a  mile  wide  and  over  one  mile  long.  The  remarkable  width  of 
auriferous  ground,  is  due  to  the  presence  of  two  anticlinal  folds,  con* 
verging  as  they  approach  this  district  from  the  east.  The  immense 
strain  and  pressure  accompanying  the  meeting  of  these  two  folds  have 
developed,  as  at  the  Moose  River  district,  fissures  along  the  bedding 
planes  which  have  eventually  been  filled  by  segregation,  producing  the 
auriferous  veins  which  have  been  brought  to  view  afterwards  by  exten- 
sive denudation  and  are  now  being  worked. 

"  The  anticlinal  folds  have  a  general  east-and-west  course  and  are 
1800  feet  apart  at  the  foot  of  Echo  Lake.  The  most  northerly 
crosses  the  lake  1600  feet  north  of  the  Mill  stream  outlet  and 
the  other  crosses  that  stream  200  feet  below  the  outlet.  The 
syncline  between  these  two  anticlines  runs  down  Echo  River  to 
the  dam,  coalescing  towards  the  west  with  the  southern  anticline 
and  terminating  on  the  Shanghai  property.  All  the  openings  on 
the  east  bank  of  Partridge  River  are  situated  on  the  opposite  sides  of 
this  syncline,  while  on  the  Shanghai  property  they  are  on  the  north 
limb  of  the  syncline,  with  the  exception  of  those  at  the  western  end  of 
the  Bennett  lead,  which  are  on  the  south  dip  of  the  southern  anticline. 
The  operations  along  this  double  fold  have  established  the  presence  of 
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a  rich  pay-zone,  which  will  certainly  prove  valuable  when  systematically  Developmenti 

developed  with  a  proper  knowledge  of  the  structure  of  the  strata.     As  pay-wne  on 

depth  is  attained  on  the  Wadlow  belt,  cross-cutting  north  will  have  to  Shanghai 
'^  11  property, 

be  done,  to  keep  to  the  north  of  the  synclinal  trough  and  new  veins 

will  then  be  developed  in  a  promising  part  of  the  pay-zone. 

"  Several  veins  have  also  been  worked  for  a  distance  of  2000  feet 
to  the  south  of  the  double  fold,  some  of  which  have  given  streaks  of 
very  high-grade  ore;  but  none  of  them  have  been  worked  to  any  depth. 

*'  A  few  small  veins  have  also  been  tested  on  the  north  side  of  the 
north  anticline,  but  heavy  drift  has  prevented  prospecting  along  this 
promising  axis. 

**  One  main  fault  has  been  located  running  down  Partridge  River  in  Faults. 
a  south-east  direction  to  the  Lawrencetown  Lake,  with  a  horizontal 
shove  to  the  south  of  some  200  feet,  on  the  east  side  of  the  line ;  and  two 
other  right-hand  faults  were  established  to  the  west,  parallel  with  it, 
with  displacements  of  about  90  and  17  feet  respectively. 

"  L€ike  Catclia  Gold  District, — ^Two  weeks  were  devoted  to  a  detailed  Lake  Oatcha 
survey  of  this  district,  discovered  some  twenty  years  ago,  and  a  plan  on  ^  la  ic  . 
the  scale  of  250  feet  to  an  inch  is  in  progress.  All  the  more  important 
veins  operated  belong  to  the  interbedded  class  of  fissure-veins  and 
are  situated  on  the  north  side  of  a  broad  anticlinal  fold.  The  general 
coarse  of  the  fold  is  N.  74*"  £.  (inag,)  It  pitches  to  the  east  at  an 
angle  of  25°  and  to  the  west  at  a  low  angle,  forming  a  long  elliptical 
dome.  The  strata  on  the  south  side  of  the  axis  dip  south  at  a  low 
angle,  increasing  gradually  to  45**  at  a  distance  of  500  feet  to  the  south 
of  it.  The  structure  on  the  south  dip  does  not  appears  to  be  favourable 
for  the  development  of  quartz  veins.  On  the  north  side  the  dip 
increases  more  rapidly  and  reaches  80°  at  a  distance  of  500  feet. 
In  the  folding,  the  strata  have  been  subjected  to  greater  pressure  on 
the  north  dip,  producing  fault-fissures  along  the  bedding  planes  into 
which  important  auriferous  veins  have  been  segregated.  Some  of  these  Extent  of 
veins,  like  the  Coleman,  Mill  and  Iron  leads,  have  been  traced  for  a  ^^"^ 
length  of  over  one  mUe.  The  greatest  depth  yet  attained  in  the  work- 
ings is  225  feet  on  the  Mill  lead  at  the  Oxford  mine.  Rich  streaks  Pay-streaks, 
have,  however,  been  worked  on  several  veins  along  their  outcrops, 
notably  on  the  Coleman,  Mill  and  Battery  leads  on  the  Oxford  pro- 
perty, and  on  the  Lake  and  Sheba  leads  on  the  John  H.  Anderson 
property.  The  late  J.  M.  Reid,  while  in  charge  of  the  Oxford  mine, 
kept  many  records  and  plans  of  the  underground  workings  which 
should  prove  very  valuable  in  directing  further  developments.  He 
established  three  well  defined  rolls  or  pay-streaks  in  the  works  of  the 
Coleman  lead,    lying  under  one  another  in  undulations  dipping  at 
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low  angles  in  the  plane  of  the  vein*  Some  of  these  have  not  yet  been 
worked  out  and  it  would  be  desirable  to  sink  deeper  to  find  out  if 
other  rolls  exist  beneath. 

'*  In  looking  over  the  plan  of  the  district,  we  find  that  most  of  the 
best  streaks  on  the  Coleman,  Mill,  Battery,  Lake  and  Sheba  leads  are 
situated  along  a  well-defined  zone.  This  zone  leaves  the  anticlinal  axis 
at  the  west  end  of  the  district,  where  rich  drift  has  been  discovered 
north-west  of  the  Petite  Mare  bridge,  on  the  Cogswell  areas,  and  from 
there  it  runs  N.  60°  E.  It  therefore  intersects  the  veins  at  an  angle 
of  14**,  until  at  the  east  end  of  the  district  it  is  found  1400  feet  to  the 
north  of  the  axis.  Much  good  ground  is  still  undeveloped  on  the  sur- 
face along  this  zone,  on  the  Oxford,  Anderson  and  Cogswell  properties. 
In  pushing  the  development  work  to  greater  depth,  the  dip  of  the  pay- 
zone  must  be  taken  into  consideration.  The  axis-plane  of  the  fold  dips 
to  the  south  at  an  angle  of  75*",  and  it  is  most  probable  that  the  pay- 
zone  has  the  same  dip  to  the  south,  so  that  cross-cutting  south  has  to 
be  done  in  this  district,  as  depth  is  attained. 

"  Two  interesting  auriferous  fissure-veins  are  being  developed  in  the 
district ;  one,  the  Cooper  vein,  occurs  3000  feet  north  of  the  anticline 
at  the  north-west  end  of  the  district  and  cuts  the  stratification  in  a 
north-east  direction  in  the  manner  of  an  '  angular,'  following  a  layer 
of  slate  for  a  short  distance  eastward,  then  cuts  across  a  certain  thick- 
ness of  strata  to  another  layer  of  slate  which  it  follows  to  leave  it  again, 
and  so  on.  It  varies  much  in  size,  reaching  four  feet  in  places,  and 
appears  to  show  gold  and  sulphides  more  freely  along  certain  belts  of 
slate.  The  other  fissure-vein,  the  Cogswell  *  angular,'  also  cuts  the  stra- 
tification in  a  north-east  direction,  at  the  east  end  of  the  pay-zone,  and 
it  is  more  auriferous  at  its  intersections  with  interbedded  veins. 

*'  Several  faults  cut  across  the  stratification  and  produce  important 
displacements  of  the  veins,  often  interfering  with  the  progress  of 
operations,  but  most  of  them  have  been  accurately  established 
by  skilful  developments.  The  most  important  is  a  right-hand 
fault  on  the  Anderson  property,  running  north-west  and  dipping 
south-west  at  an  angle  of  20°.  The  others  are  all  high-angle  breaks 
under  forty  feet,  the  eastern  ones  being  left-hand  breaks  and  the 
western  ones  right-hand  breaks.  However,  there  appears  to  be 
another  prominent  right-hand  fault  at  the  west  end  of  the  district, 
following  La  Petite  Mare  brook,  the  course  of  which  is  about  N.  25*'K, 
not  yet  exactly  established,  but  important  on  account  of  the  rich 
drift  found  on  the  undeveloped  areas  lying  to  the  west  of  it.  Total 
yield  to  October  1898  is  23,153  oz.  of  gold  from  21,140  tons  of  quartz. 
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"  Tangier  Gold  District, — Eighteen  days  were  devoted  to  a  survey  Tanker  gold- 
oi  this  district)  one  of  the  first  discovered  and  most  important  in  the 
province,  and  a  plan  on  the  scale  of  200  feet  to  an  inch  is  in  course  of 
preparation.  All  the  veins  operated  belong  to  the  interbedded  class 
of  fissure  veins,  and  occur  along  the  axis  of  the  anticlinal  fold 
farthest  south  on  the  Atlantic  coast.  This  fold  is  the  western  pro- 
longation of  that  passing  through  the  gold  districts  of  Harrigan 
Cove,  Moosehead  and  Ecum  Secum ;  it  has  a  general  east-and-west 
{mag,)  course,  forms  a  long  narrow  elliptical  dome  and  pitches  to 
the  east  and  west  at  angles  under  15"".  It  dips  to  the  north  and  south 
at  angles  reaching  70°  on  both  sides,  giving  a  perpendicular  dip  to  the 
axis-plane. 

"  Auriferous  veins  have  been  developed  extensively  for  a  length  of  Pav-zone  well 
over  two  miles  along  this  fold,  the  most  important  operations  being  ^^^^^ 
confined  to  the  veins  on  the  south  dip,  along  a  narrow  and  well-defined 
pay-zone.     This  pay-zone  touches  the  anticlinal  axis  at  the  centre  of 
the  dome,  a  couple  of  areas  east  of  the  original  Free-claim  area,  where 
it  has   a  width   of    some  200  feet,  comprising  the  rich  pay-streaks  * 
worked  on  the  Big-south,  Little-sou  bh,  and  Nugget  leads  to  depths  of 
100  to  150  feet.     From  the  centre  of  the  dome   the  pay-zone  runs 
east  and  west,  keeping  a  few  degrees  to  the  south  of  the  course  of  the 
anticlinal  axis,  and  intersects   the  various  leads  at  a  slight  angle, 
creating  enlargements   and   enrichments  on  the   veins    which    have 
successively  been  worked  towards  the  west  on  the  Nigger,  Butler, 
Blue,  Leary,  Lake,  Tennant,  Field  and  Bingay  leads,  and  towards  the 
east  on  the  Little-south,  Nuggot  or  Kent,  Twin  or  Dunbrack,  Forrest 
and  Wallace  leads. 

"  A  few  of  these  leads  have  been  worked  along  their  outcrops  for  DevelopmentB 
nearly  half  a  mile,  but  the  greatest  depths  attained  so  far,  are,  only  the^y-wnet 
240  feet  on  the  Forrest,  160  feet  on  the  Nugget  and  Leary,  140  feet 
on  the  Big-south,  and  130  feet  on  the  Little-south  and  Field  leads. 
Most  of  these  veins  can  certainly  be  successfully  worked  to  greater 
depths.  Still  the  pay-zone  does  not  appear  to  have  a  great  width, 
being  only  200  feet  wide  at  the  centre  and  not  much  wider  to  the 
east  and  west,  and,  as  its  dip  is  about  vertical  and  the  veins  dip  between 
55*  and  65**  to  the  south,  the  southern  limit  of  the  pay-ground  will  be 
reached  at  no  great  depth,  especially  on  the  southerly  veins.  Cross- 
cutting  north  will  then  have  to  be  done  to  keep  in  the  pay-zone,  and  new 
veins  will  thus  be  developed  at  their  richest  parts  to  great  depths. 

**  Most  of  the  district  was  formerly  held  in  small  areas  and  operated  CroflB-outtiiig 
by  private  individuals  with  limited  means,  but  it  has  recently  been  ^  north. 
c^iDBolidated  under  the  management  of  one  company,  and  we  may  look 
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now  for  larger  and  more  permanent  operations.  The  attention  of  this 
company  might  be  directed  to  the  desirability  of  making  developments 
by  cross-cutting  north  from  the  deeper  shafts  on  the  Big-south,  Little- 
south  and  Nugget  leads  in  the  vicinity  of  the  Free-claim  area.  Like- 
wise, cross-cutting  north  should  be  done  from  the  deeper  shafts  on  the 
Forrest  lead  on  Strawberry  Hill  property.  The  Free-claim  area  may 
Vertioal  shaft  be  mentioned  as  one  of  the  most  promising  locations  for  a  deep  vertical 
shaft  with  a  system  of  cross-cuts  and  levels,  as  it  would  develop  veins 


which  do  not  crop  to  the  surface,  in  one  of  the  richest  part  of  the  pay- 
zone. 

"  Very  rich  drift  found  south  of  the  Essex  mill  lias  not  yet  been 
traced  to  its  source.  It  should  be  looked  for  along  the  pay-zone  to  the 
north  of  the  Dunbrack  lead. 

"  Only  a  few  veins  have  so  far  been  opened  on  the  north  dip,  and 
none  to  any  extent,  but  those  immediately  north  of  the  axis  at  the 
centre  of  the  dome,  near  the  Free-claim  area,  are  certainly  very  promis- 
ing. 
Faults.  ''  The  structure  of  the  anticlinal  fold  of  this  district  has  been  more 

disturbed  than  that  of  any  other  in  the  province,  by  two  important 
series  of  small  faults  which  have  a  general  north-west  and  south-east 
direction,  and  all  dip  at  high  angles.  The  eastern  dislocation  occurs 
on  Strawberry  Hill  and  is  composed  of  a  series  of  right-hand  faults 
with  horizontal  shoves  ranging  from  76  feet  down  to  a  few  feet^  giving 
a  total  displacement  of  some  280  feet.  The  extensive  operations  made 
on  the  Forrest  lead,  have  determined  exactly  the  horizontal  thrusts  of 
every  one  of  these  breaks ;  but  many  rich  pay-chutes,  dipping  west  at 
angles  of  about  45*",  have  been  lost  by  these  faults  and  might  yet  be 
recovered  by  determining  the  extent  of  the  upthrows. 

"  The  western  dislocation  is  composed  of  a  series  of  left-hand  faults 
beginning  at  the  Essex  mill,  with  horizontal  displacements  along  a 
north-west  and  south-east  course  varying  from  a  few  feet  up  to  150 
feet,  and  giving  a  total  displacement  of  470  feet.  All  these  faults 
have  been  exactly  determined  by  the  important  surface  developments 
made  by  John  Murphy  and  the  late  A.  M.  Barton,  in  their  endeavour 
to  locate  leads  to  the  west  of  the  Essex  mill,  the  drift  of  which  was 
found  very  rich  along  the  main  road.  The  block  of  strata  comprised 
between  these  two  main  dislocations  has  been  thrust  to  the  north 
by  lateral  pressure  and  contains  the  above  mentioned  promising  veins 
not  yet  developed,  which  should  be  looked  for  along  the  pay-zone 
passing  north  of  the  Dunbrack  lead. 
Diorite  dyke.  '<  A  dyke  of  diorite,  40  feet  wide,  the  only  one  known  in  the  gold 
districts  of  the  province,  cuts  the  strata  and  auriferous  veins  at  right 
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angles  on  Strawberry  Hill  and  has  been  trfi,ced  in  a  straight  line  for 
two  miles  to  G rum  Point  on  the  sea-shore.  The  dyke  does  not  affect 
the  richness  or  size  of  the  veins  and  does  not  appear  to  be  auriferous. 
It  has,  however,  altered  the  adjacent  rock  for  £^  short  distance  on 
each  side  of  it. 

"  The  total  returns  of  the  district,  including  the  Mooseland  mines  Yield. 
situated  on  the  next  anticline  to  the  north,  are,  up  to  date  20,491 
ounces,  valued  at  $721,183,  from  43,092  tons  of  qusa-tz. 

*^  Caw  Bay  Gold  District — A  hurried  survey  of  this  district  has  Cow  Bay  gold- 
been  made,  but  the  plan  is  not  yet  plotted.  latnct. 

*•  All  the  veins  developed  here  are  true  fissure- veins  running  north-  Fissure  veins, 
and-south  and  cutting  the  stratification  at  right  angles  with  a  vertical 
dip.     A  great  number  of  them  have  already  been  opened,  for  a  width 
of  nearly  four  miles  across  the  point  of  land  stretching  between  the 
Eastern  Passage  of  Halifax  Harbour  and  Cole  Harbour,  and  a  few  have 
been  traced  for  over  one  thousand  feet  along  their  course,  but  none 
have  yet  been  worked  to  any  extent.  The  present  developments  prove 
that  all  these  fissure-veins  are  more  auriferous  along  a  certain  part  of 
their  course,  corresponding  with  the  crossing  of  a  highly  mineralized 
belt  of  gray  felspathic  quartzite  about  100  feet  wide,  situated  at  the  con-  Richnes^t  of 
contact  of  the  upper-slate  group  with  the  underlying  whin  group.    Some  by  adjacent 
layers  are  so  heavily  charged  with  specks  of  magnetic  pyrites  as  to  affect  "^l^** 
the  needle  of  the  compass.  The  strata  of  this  mineralized  belt  dip  to  the 
south  at  an  angle  of  35**  from  the  horizon,  and  the  pay-chutes  of  the 
veins  will  necessarily  dip  to  the  south  at  the  same  low  angle  and  ought 
to  be  developed  on  that  incline  to  great  depth.     No  doubt  many  of 
the  failures  met  with  in  the  present  operations  are  due  to  the  ignorance 
of  this  important  fact." 

CHEMISTRY   AKD   HINERAL06T. 

Reporting  on  the  work  done  in  these  branches  of  the  Survey's  opera-  Chemistry 
tions.  Dr.  Hoffmann  says  : — "  The  work  carried  out  in  the  chemical  J^'""^®'*' 
laboratory  during   the   past  year   has    been,   as    heretofore,    almost 
exclusively  confined  to  the  examination  and  analysis  of  such  minerals, 
ores,  etc.,  as  were  deemed  likely  to  prove  of  economic  value  and  import- 
ance.    It  embraced : — 

"  1.  Analyses  of  fuels — ^including  lignite,  lignitic  coal,  and  coal.  Analyses  and 

"  2.  Analyses  of  natural  waters — with  the  object  of  ascertaining  their  ^^^^^ 
suitability  for  domestic  or  manufacturing  purposes,  or  probable  value 
as  remedial  agents — from  various  localities  in  the  provinces  of  Quebec, 
Ontario  and  British  Ck)lumbia,  as  also  in  the  North-west  Territory. 
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Analyses  and       "  3.  Analyses  of  limestones  and  dolomites — in  continuation  of  the 
•"■^y*  series  of  analyses  of  such  stones  already  carried  out,  in  connection 

with  an  inquiry  into  their  individual  merits  for  structural  purposes, 
for  the  manufacture  of  lime,  or  of  hydraulic  cement,  or  for  metallur- 
gical and  other  uses. 

'*  4.  Analyses  of  iron  ores,  including  magnetites  and  haematites,  from 
certain  localities  in  the  provinces  of  Quebec  and  Nova  Scotia. 

^*  5.  Analyses,  in  regard  to  nickel  content,  of  certain  ores  from  the 
provinces  of  Quebec,  Ontario  and  British  Columbia. 

"  6.  Analyses  of  rocks  from  certain  localities  in  the  provinces  of 
Quebec,  Ontario  and  British  Columbia. 

*'  7.  Analyses  of  several  highly  interesting  minerals,  some  of  which 
were  not  previously  known  to  occur  in  Canada — amongst  them,  poly- 
crase,  a  hydrous  niobate  and  titanate  of  yttrium,  erbium,  cerium,  and 
uranium ;  and  others  which,  from  a  commercial  standpoint,  are  of 
economic  importance,  as  for  example — wolframite,  a  tungstate  of  iron 
and  manganese,  a  mineral  not  hitherto  met  with,  in  situ,  in  Canada^ 
which  has  been  found  distributed  through  a  quartz  vein  in  Inverness 
County,  Nova  Scotia ;  *  natural  soda,'  which  has  been  met  with  in 
considerable  abundance  in  certain  small  shallow  lakes — the  deposit  in 
one  of  which  is  estimated  to  represent,  at  present,  some  twenty  thousand 
tons,  not  very  far  north  of  Clinton,  Lillooet  district,  British  Columbia  ; 
and  an  earthy  variety  of  magnesite,  the  sender  of  which  stated  that  it 
had  been  represented  to  him  as  having  been  found  in  considerable 
quantity,  forming  two  distinct  deposits,  about  forty  miles  from  Ques- 
nel  Forks,  Cariboo  district,  British  Columbia — an  occurrence  which 
would  appear  to  the  writer  to  need  further  confirmation. 

"  8.  Assays,  for  gold  and  silver,  of  ores  from  the  provinces  of  Nova 
Scotia,  New  Brunswick,  Quebec,  Ontario  and  British  Columbia,  as 
likewise  from  the  North-west  Territory. 

"  9.  Miscellaneous  examinations,  such  as  the  examination,  and,  in 
many  instances,  partial  analysis,  of  samples  of  bog  manganese,  iron 
ochre,  iron  sand,  disseminated  graphite,  carbonaceous  shale,  marl, 
clay,  and  other  material   not  included  under  the  above  headings. 

Minerals  "The    number   of    mineral     specimens   received  for  examination 

amounted  to  eight  hundred  and  sixty-one.  Of  these,  very  many  were 
brought  by  visitors,  who  obtained  the  desired  information  in  regard  to 
them  at  the  time  of  their  visit,  or  failing  that — owing  to  a  more  than 
mere  cursory  examination  being  necessary,  or  when  a  partial  or  even 
a  complete  analysis  was  considered  desirable — it  was  subsequently 
conveyed  to  them  by  letter.     The  number  of  letters  personally  writtea 
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— chiefly  of  the  nature  of  reports,  and  embodying  the  results  of  the 
examination,  analysis  or  assay,  as  the  case  might  be,  of  mineral 
specimens — amounted  to  two  hundred  and  sixty-three ;  and  of  those 
received,  to  one  hundred  and  twenty-three. 

"  Messrs.  R.  A.  A.  Johnston  and  F.  G.  Wait,  assistants  in  the  Work  of 
laboratory,  have  applied  themselves  with  great  assiduity  to  the  work 
in  hand,  and  as  a  result,  accomplished  a  large  amount  of  work,  there- 
by rendering  excellent  service.  The  former  has,  apart  from  the 
carrying  out  of  a  large  number  of  gold  and  silver  assays,  made  many 
important  mineral  analyses,  and  likewise  conducted  a  great  variety  of 
miscellaneous  examinations ;  whilst  the  latter,  in  addition  to  numerous 

-water-analyses,  and  others,  of  a  more  or  less  partial  nature,  of  iron  ores,  | 

manganese  ores,  and  the  like,  has  also  conducted  many  miscellaneous 
examinations. 

"  In  the  work  connected  with  the  mineralogical   section  of  the  Museum  I 

museum  I  have  been  very  ably  assisted  by  Mr.  R.  L.  Broadbent.  He 
has,  in  addition  to  the  general  museum  work — such  as  the  labelling 
and  cataloguing  of  all  newly  received  specimens,  and  the  maintenance 
of  the  collection  generally  in  an  orderly  condition — also  arranged  and 
catalogued  the  collection  of  rocks,  consisting  of  some  seven  thousand 
specimens,  contained  in  the  drawers  under  the  table-cases,  and  placed 
away  a  further  thousand  specimens,  for  which  no  room  could  be  found 
in  the  drawers,  in  the  annex  to  the  Survey. 

'*  The  additions  to  this  section  of  the  museum — which  now  contains  Contributioiui 
over  seven  thousand  specimens  on  exhibition — during  the  past  year,      °^^^*«^"'^ 
amounted  to  one  hundred  and  ten.     Of  these  the  following  were  : — 

(A.)  Collected  by  members  of  the  staffs  or  others  engaged  in  field-ioork 
in  connection  tvith  the  Survey  : — 

Adams,  Dr.  F.  D.  :— 

a.  Phlogopite,  from  the  townships   of   Monmouth  and   Cardiff^ 
Haliburton  county,  O. 

b.  Corundum,  from   the  township    of  Methuen,    Peterborough 
county,  O. 

€.  Graphite,    from    the    township    of    Monmouth,    Haliburton 

county,  O. 
d.  Molybdenite,   from   the  township    of  Harcourt^    Haliburton 

county,  O. 
Ami,  Dr.  H.  M.  :— 

a.  Limestone,  from  McLean's  quarry.  Lime  Brook,  Springville, 
Pictou  county,  N.S. 

b.  Sand,  from  Britannia  Bay,  Ottawa  River,  Carleton  county,  0. 
c  Hematite,  from  Grand  Fr^  Kings  county,  N.S. 

11 
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Oontribations      Bailey,  Professor  L.  W. : — 

^^jamaeom—  ^   Manganiferoas  siderite,  from  Peabody  farm,  2  miles  south  of 

Woodstock,  Carleton  county,  N.B. 

b.  Chalcopyrite  and  pyrite,  from  Bull  Greek,  3  miles  below  Wood- 
stock, Carleton  county,  N.B. 

c.  Pyrite,  galena  and  chalcopyrite,  from  Woodstock,  Carleton 
county,  N.B. 

d.  Coal,  from    Sandstone  quarries,  Clifton,   Gloucester  county, 
N.B. 

0.  Quartz,  from  Greer  Creek,  west  bank  of  the  St.  John  River, 
nearly  opposite  the  mouth  of  Eel  River,  St.  John  county.  N.B. 

/.  Briquettes  of   manganese,  from  Dawson  Settlement,    Albert 

county,  N.B. 
g.  Sandstone,  from  Rockport,  Westmoreland  county,  N.B. 
h.  Sand,  from  Lake  Utopia,  Charlotte  county,  N.B. 
».  Conglomerate,  from  Turtle  Creek,  Albert  county,  N.B. 
j.  Bituminous  shale,  from  Baltimore,  Albert  county,  N.B. 
k.  Ferruginous  clay,  from  Hopewell  Cape,  Albert  county,  N.B. 

1.  Silt,  from  Black's  Harbour,  St.  George,  Charlotte  county,  N.  B. 
m.  Pyrrhotite,  from  St.  Stephen,  Charlotte  county,  N.B. 

Barlow,  A.  E. : — 

a.  Quartz,  orthoclase,  and  albite,  from  the  township  of  Wicklow, 

Hastings  county,  0. 
6.  Mica,  from  the  township  of  Dungannon,  Hastings  county,  O. 

e.  Quartz  crystals  (red),  from  the  township  of  Mayo,  Hastings 
county,  O. 

Dawson,  Dr.  G.  M. : — 

a.  Sandstone   (Laramie),  from  Edworthy's  quarry.  Bow  River, 
about  four  miles  above  Calgary,  district  of  Alberta,  N.  W.T. 

b.  Magnetite,  from  the  Pot-hook  mine,  near  Sugar-loaf  Hill,  Tale 
district,  B.C. 

Ells,  Dr.  R.  W.  :— 

a,  Pyrite,  from  the  township  of  Lanark,  Renfrew  county,  O. 

6.  Phlogopite,  from  the  township  of  Wright,  Ottawa  county,  Q. 

Faribault,  E.  R.  :— 

a.  Limestone,  from  Goat  Lake,  Chester,  Lunenburg  county,  N.S. 
6.  Limestone,  from  Indian  Point,  Lunenburg  county,  N.S. 

McEvoy,  J. : — 

a.  Native  sulphur,  from  three  miles  above  Jasper  Lake,  district 
of  Alberta.  N.W.T. 
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b,  Cyanite  and  beryl,  from  the  mica  mine  seven  miles  south  of  ContribationB 
T§te  Jaune  Cache,  Eraser  River,  B.C.  CoS!"^'*"'" 

e.  Cyanite,  from  mountain  south  of  Camp  River,  Canoe  River, 
B.C. 
Willimott,  G  W.— See  beyond. 

(B.)  deceived  as  presentcUiona  :^ 
Ade,  Wm.,  Ottawa,  O. : — 
Dolomitic  limestone,  Ottawa. 

Bostock,  H.,  M.P.,  Monte   Creek  Ranch,  Ducks,  B.C.  : — 

a.  Chalcocite,    bornite  and  native  copper,    from    the   Pot-hook 

claim,  1^  mile  north-west  of  Sugar-loaf  Hill,  Eamloops,  B.C. 
h.  Concretionary  limestona  from  Wardner,  Yale  district,  B.C. 
Bousfield,  Rev.  G^.,  Billings  Bridge,  O. : — 

Bog  iron  ore,  from  the  township  of  Marlborough,  Carleton  county, 
O. 

Constantino,  Inspector  C,  N.W.M.P.  : — 

a.  Gold  nugget,  from  Eldorado  Creek,  Klondike  River,  Yukon 

district,  N.W.T. 
h.  Auriferous   gravel,    from   Eldorado   Creek,   Klondike   River, 

Yukon  district,  N.W.T. 

c.  Fragment  of  mammoth-tooth  with  embedded  gold  nugget,  from 
Eldorado  Creek,  Klondike  River,  Yukon  district,  N.W.T. 

Donaldson,  Morley,  Canada  Atlantic  Ry.,  Ottawa,  O. : — 

a.  Sand,  from  head  of  Round  Lake,   12   miles  from  Killaloe, 

Renfrew  county,  O. 
6.  Sand,  from  foot  of  Round  Lake, 
e.  Sand,  from  the  Ottawa  River,  about  seven  miles  below  Ottawa 

City. 

Doucet,  M.  J.,  Grand  Etang,  N.S.  :— 

Chaloopyrite,  from  Cape  Rouge,   five  miles  north  of  Cheticamp, 
Inverness  county,  N.S. 

Douglas,  Captain  Bloomfield,  R.N.R. : — 

Garnets  in  mica-schist  from  St.  Paul  Island,  Gulf  of  St.  Law- 
rence. 

Ferrier,  W.  F.,  B.  Ap.  Sc,  Rossland,  B.C.  :— 

a.  Apophyllite,  from  the  600-foot  level,  LeRoi  mine,  Rossland, 
B.C. 

b.  Pyrite  in  quartz,  from  the  Sunset  claim,  near  Nelson,  West 
Kootenay  district,  B.C. 
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Contributions  0    Quartz  with  tourmaline  and  pyroxene,  from  cutting  on  Slocan 

to  mufleum-  j^j^^j.  Railway,  between  Slocan   Crossing  and  Slocan  Lake, 

West  Kootenay  district,  B.C. 

d.  Gahnite   (zinc  spinel)   in  corundum,   from   the  township  of 
Raglan,  Renfrew  county,  O. 

Gibson,  R.  H.,  Manitowaning,  O.  : — 
Peti-oleum,  from  Manitoulin  Island,  Ont. 

Latimer,  F.  H.,  Vernon,  B.C. : — 

Auriferous  quartz,  from  the  Falcon  claim,  near  Vernon,  B.C. 

Leonard,  R.  W.,  Ottawa,  O,  :— 

a.  Disseminated  graphite,  from  twelve  mUes  west  of  Kazabazua, 

Ottawa  county,  Q. 
h.  Calcite,   apatite,  mica   and   fluorite,   from   Cobden,   Renfrew 

county,  O. 

McCarty,  P.,  Calgary,  N.W.T.  :— 

a.  Chalcopyrite,  from  between  the  head-waters  of  Cascade  and 

Johnson  Creeks,  district  of  Alberta,  N.W.T. 
6.  Galena,  from  Castle  Mountain,  near  Eldon  station,  C.  P.  Ry., 

district  of  Alberta,  N.W.T. 

e.  Sphalerite  with  pyrite,  in  quartz,  from  Storm  Mountain,  Rocky 
Mountains,  district  of  Alberta,  N.W.T. 

McDougall  &  Secord,  Messrs.,  Edmonton,   N.W.T.,  per  J.  McEvoy, 
(Survey) : — 
Pyrite,  from  BuflFalo  River,  Great  Slave  Lake,  N.W.T. 

McGown   Mining   Company,   Parry    Sound,   O.,   per  Geo.   Bum, 
Manager  Bank  of  Ottawa : — 
Bornite,  native  gold,  and  galena,  from  the  McGown  Mining  Co'& 
property,  township  of  Foley,  district  of  Parry  Sound,  0. 

McGregor,  Robert,  Calabogie,  O. : — 

Sand,    from    Calabogie     Lake,    township    of    Bagot,    Renfrew 
county,  O. 

McKillip,  A.  T.,  per  W.  F.  Ferrier,  Rossland,  RO.  :— 

Cerussite,  from  Whitewater,  Easlo-Slocan  Ry.,  West  Kootenay 
district,  B.C. 

McLellan,  Allan,  Ottawa,  O. : — 

Chalcopyrite,  from  the  township  of  Mayo,  Hastings  county,  O. 

Moxley,  J.  K,  Ottawa,  O.  :— 

Clay  concretions,  from  Priest  Creek,  township  of  Portland  East^ 
Ottawa  county,  Q. 
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Nordenskjold,  Baron  A.  E.,  Sweden  : —  OontribationB 

Fragment  of  core  from  boring.  ^>S!" 

-i-Butledge,  J.,  Ottawa,  O.  : — 

Three   crystals   of  phlogopite  from   the  township  of  Mashami 
Ottawa  county,  Q.  * 

Sorette,  H.,  Bridgewater,  N.S.  : — 

Mica-diorite,  from  Welsford,  Queens  county,  N.S, 
Stewart,  J.,  Grande  Prairie,  B.C.  : — 

Chalcopyrite,  from  the  Key  claim,  Grande  Prairie,  Yale  district, 

B.C. 
Summers,  B.,  St.  Thomas,  O.,  per  L.  M.  Lambe  (Survey) : — 

Columnar  limestone,  from  Springbank,  St.  Catharines,  Lincoln 
county,  O. 
Taschereau,  Fortier,  St.  Fran9ois,  Beauce  Co.,  Q.  : — 

Grey  granite,  from  St.  Fran9ois  Nord-est,  Beauce  county,  Q, 
Tisdale,  Col.,  M.P.,  Simcoe,  O.  :— 

Auriferous  quartz,  from  Michipiooten,  district  of  Algoma,  O. 
Tunstall,  J.  C,  Vernon,  B.C.  :— 

Auriferous  quartz,  from   the  Cariboo  mine.   Camp  McKinney, 
Osoyoos  mining  division,  B.C. 
Walker,  Major  J.,  Calgary,  N.W.  T.  :— 

a.  Bomite,  from  deposit  at  head  of  Panther  River,  district  of 
Alberta,  N.W.T. 

b.  Chalcocite,  from  Castle  Mountain,  near  Eldon  station,  C.  P.  Ry., 
district  of  Alberta,  N.W.T. 

c.  Chalcocite,  from  between  head-water  of  Cascades  and  Johnson 
Creeks,  district  of  Alberta,  N.W.T. 

d.  Chalcocite  and  galena,  in  quartz,  from  Ice  River,  about  three 
miles  from  the  head,  S,  W.  side  of  valley.  Rocky  Mountains,  B.C. 

0.  Muscovite,  from  about  three  miles  up  Ice  River,  Rocky  Moun- 
tains, B.C. 

Whyte,  Wm.,  General  Supt.,  Western  div.,  C.P.R.,  Winnipeg  :— 
Sandstone,  from  C.P.R.  quarry,  about  three  miles  west  of  Calgary, 
district  of  Alberta,  N.W.T. 

Winning,  B.,  per  Wm.  Mclnnes  (Survey)  : — 

Auriferous  quartz,  from  Bad  Yermilion  Lake,  Seine  River,  dis- 
trict of  Rainy  River,  O. 

Willimott>  0.  W.,  Ottawa,  O.  :— 

Six  twin  crystals  of  sphene  from  the  township  of  Litchfield,  Pon- 
tiac  county,  Q. 
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Oonkibatioiu      Willimott,  R.  R.,  Fort  Steele,  B.C.  :— 


(^^JJJ*"*™*  Cerussite,  from  the  North  Star  mine,  Mark  Creek,  East  Kootenay 

district,  B.C. 
Winter,  S.  &  Co.,  Moncton,  N.B.  :— 

Muscovite,  from  seven  miles  south  of  T^te  Jaane  Cache,  Yale  dis- 
trictj  B.C. 
Wood,  Wentworth  F.,  Kamloops,  B.C.  :— 
a.  Native  copper,  from  the  Pot-hook  claim,  one  mile  and  a  quarter 

north-west  of  Sugar-loaf  Hill,  B.C. 
h,  Chalcocite,  from  the  Grey  Eagle  claim,  two  miles  and  a  quarter 

west  of  Nesbitt  on  Meadow  Creek,  S.W.  of  Kamloops,  B.C. 
c.  Chalcopyrite,  from  the  Key  claim,  Grande  Prairie,  Yale  dis- 
trict, B.C. 
Edncational         Mr.  C.  W.  Willimott  has,  for  the  most  part  been  engaged  in  making 
•uDc^d!"       up  collections  of  minerals  and  rocks  for  various  educational  institu- 
tions.    The  following  is  a  list  of  those  to  which  such  collections  have 
been  sent  : — 

1.  Public  School,  Milton,  Queens  Co.,  N.S 75  Spa. 

2.  Toronto  Church  School,  Toronto,  Out 75    " 

3.  High  School,  Brampton,  Ont 100    ** 

4.  "        "         Regina 100    " 

•    5.  St.  Patrick's  School,  W.  end,  St.  John,  N.B 75    " 

6.  Waterloo  Academy,  Waterloo,  Que 75  " 

7.  Brantford  Young  Ladies  College,  Brantford,  Ont 75  " 

8.  Free  Library,  Brantford,  Ont 100  ** 

9.  Ecole  St.  Joseph,  Montreal,  Que 75  " 

10.  Public  School,  Souris,  Man 75  " 

11.  Sussex  School,  Sussex,  N.B 75  " 

12.  St.  Patrick's  Convent,  Halifax,  N.S 75  " 

13.  Public  Library,  Tweed,  Ont 75  " 

14.  College  St.  Joseph,  St.  Ephrem  d'Upton,  Que 75  " 

15.  McAdam  Superior  School,  McAdam  Junction,  N.B.'. ... .  75  *' 

16.  High  School,  Watford,  Ont 100  •• 

17.  Public  School,  Milford,  Hants  Co.,  N.S 75  " 

18.  Department  of  Education,  Toronto 100  " 

19.  University  of  Manitoba,  Winnipeg,  Man 100  " 

20.  High  Commissioner's  Office,  London,  Eng 19  " 

21.  Laval  Business  College,  St.  Vincent  de  Paul,  Que 4  '* 

22.  High  Commissioner's  Office,  London,  Eng 14  " 

23.  Imperial  Institute,  London,  Eng 5  *' 

24.  High  School,  Leamington,  Ont 100  " 

25.  Central  School,  Hamilton,  Ont 100  " 

26.  Collegiate  Institute,  Stratford,  Ont 100  '• 

27.  Public  School,  Penobsquis,  N.B 75  *« 

28.  St. Anthony's  Academy,  Montreal 75  " 

2.067    " 
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'*  He  also  made  np  a  collection  of  the  more  important  Canadian 
economic  minerals,  including  building  stones  and  marbles,  for  the 
Omaha  Exhibition,  and  also  other  smaller  collections  of  miscellaneous 
minerals  for  various  foreign  institutions. 

"  Apart  from  this,  he  visited  in  the  course  of  the  summer — for  the  CoUectioni 
purpose  of  procuring  further  material  for  the  making  up  of  collections  Willimotk 
of  the  nature  above   referred   to — the   townships  of  Hull,  Calumet, 
Litchfield,    Maniwaki,  Kensington  and  Egan,   in   the    province    of 
Quebec ;  and  of  Hawkesbury,  Pakenham,  Fitzroy,  Renfrew,  Hagarty 
and  Calvin,  in  the  province  of  Ontario. 

"Whilst  so  engaged,  he  collected  a  large  and  varied  assortment  of 
minerals,  comprising  among  others  : — 

Specimens.        Weight. 

Allanite 9 

Beryl,  in  the  matrix.  ........   21 

Iron-  and  copper-pyrites 5 

Mica,  crystals . .     5 

Molybdenite,  in  the  matrix  .  .  800  pounds. 

ti  free  from  gangue  37        ff 

Pyrrhotite 50        it 

Scapolite,  crystals 30 

Sphene,  crystals 10 

"  In  addition  to  these  he  collected  twenty  or  more  mineral  speci- 
mens from  a  coarse  granite  vein  in  the  township  of  Calvin,  among 
which  were  specimens  of  the  xenotime — referred  to  in  my  last  report, 
and  an  associated  mineral  which  has  been  examined  by  Mr.  R.  A.  A. 
Johnston  and  shown  to  be  polycrase.  He  likewise  collected  some 
thirty  specimens  representing  what  may  be  referred  to  as  the  niccolite 
locality  on  Calumet  Island.  These  include  some  fine  specimens  of 
niccolite  (nickel  arsenide),  and  representative  specimens  of  the  nickel- 
iferous  pyrrhotite  there  met  with. 

"  The  foregoing  included  some  good  cabinet  specimens.  These  have 
been  placed  in  the  museum. 

"  Mr.  Willimott  subsequently  visited  numerous  localities  in  the  Quarriw 
Western  Peninsula  of  Ontario  for  the  purpose  of  collecting  specimens  Wentem 
of  building  stone,  limestones  employed  for  burning,  and  samples  of  ^'^**™' 
the  lime  prepared  from  the  latter ;  also  of  cements.     He  obtained  : — 

"  In  duplicate,  fragments  suitable  for  dressing  into  six  inch  cubes, 
of  material  employed  for  building  purposes — of  limestone  from  St. 
Marys ;  of  dolomite  from  Beamsville,  Thorold,  Niagara,  Gait,  Guelph, 
Puslinch  and  Owen  Sound ;    and  sandstone  from  Caledon  and  Mona 
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Notes  made 
on  quarries. 


Samples  of  limestone  employed  for  burning,  and  of  the  limes  prepared 
from  the  same,  from  Ballantyne  kilns,  Gait;  Kennedy's  kilns  and 
Toronto  lime  Go's,  kilns,  Guelph;  Slater's  kilns,  St  Marys;  and 
Toronto  Lime  Go's,  kilns  at  Limehouse  and  Nassagaweya.  Specimens 
of  raw  cement  stone,  and  cement  prepared  from  the  same,  from  Battle's 
works,  Thorold  ;  Usher's  works,  Niagara ;  and  Toronto  lime  Go's, 
works,  Limehouse.  Samples  of  clay,  marl,  and  cement  prepared  from 
the  same,  from  the  Gwen  Sound  Gement  works,  Shallow  Lake ;  and  of 
marl  from  Galedon  ;  and  of  clay  from  Garafraxa. 

"  Whilst  engaged  in  this  last  mentioned  work  he  collected  much 
useful  information  in  regard  to  the  quarries,  etc.  This  he  has 
embodied  in  the  following  notes  : — 

"  Gn  the  17th  of  Gctober  I  started  for  Western  Ontario  to  visit  a 
number  of  quarries,  lime  kilns  and  cement  works.  Valuable  informa- 
tion was  in  the  first  place  obtained  from  contractors,  stone  masons 
and  engineers  in  the  cities  of  Toronto,  Hamilton  and  St.  Gatharines, 
regarding  their  estimation  of  the  more  important  building  stones, 
limes  and  cements,  the  preponderance  of  stone  used  in  each  city  and 
the  sources  from  which  the  several  materials  come. 

"  The  Beamsville  quarries  in  Glinton  may  be  considered  one  of  the 
principal  sources  from  which  nearly  all  the  stone  for  bridge  work  on 
the  Grand  Trunk  Railway  is  obtained.  At  the  time  of  my  visit  a 
large  number  of  car-loads  of  dimension  stone  were  awaiting  shipment 
to  the  Victoria  Bridge,  Montreal.  It  is  anticipated  that  6000  yards 
of  stone  will  be  shipped  from  these  quarries  this  year. 

Queenstown.  "  Queenston  Quarries. — These  quarries  are  situated  on  the  Heights 
in  the  township  of  Niagara,  and  show  a  quarry  face  of  about  twenty-six 
feet,  consisting  of  twelve  feet  of  grayish  dolomite  underlaid  by  fourteen 
feet  of  bluish  dolomite  in  beds  of  six  inches  to  six  feet.  This  stone  has 
been  used  in  the  power  house,  Niagara  Falls,  several  bridges  and  the 
Brock  monument,  and  is  shipped  to  Buffalo,  London,  Hamilton,  St. 
Thomas,  etc.  The  upper  beds  are  of  a  warm  gray  colour  and  very  fine- 
grained, they  take  a  high  polish,  and  are  largely  used  for  monumental 
purposes. 

"Adjoining  these  quarries  are  the  Queenston  Gement  Works — 
employing  about  thirty  men.  The  cement-stone  used  lies  immediately 
below  the  twenty-six  feet  of  dolomite  mentioned  above,  and  has  an  avei^ 
age  thickness  of  six  feet,  which  has  been  excavated  over  an  area  of  six 
acres.  This  stone  is  burned  in  four  draw-kilns,  each  having  a  capacity 
of  350  barrels  a  day.  The  burnt  stone  is  then  carried  by  shoots  to  the 
crushers,  then  through  chilled  iron  plates  and  buhr  stones,  and  finally 
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bolted.     At  the  time  of  my  visit,  about  6000  barrels  of  cement  were 

in  the  storehouse.     This  company  expect  the  output  this  year  to  be 

between  40,000  and  50,000  barrels.     This  cement  has  been  used  in 

Sauh  Ste.  Marie  and  St  Lawrence  canals,  Grand  Trunk  and  Michigan 

Central  railways,  and  also  to  a  considerable  extent  for  local  purposes. 

"The  Battle  Cement  Works  at  Thorold  are  working  on  a  nine-foot  Battle Oemont 

7  Works. 

bed  of  cement-stone  overlain  by  fourteen  feet  of  dolomite.     This  stone  Thorold. 

is  burned  at  the  quarry  in  draw-kilns,  then  carted  in  wagons  to  their 
mill  in  the  village,  about  one  mile.  This  cement  is  employed  appar- 
ently for  local  uses  such  as  the  construction  of  silos,  floorings  and 
plastering  the  walls  of  houses.  About  4000  barrels  will  be  the  output 
this  year — 240  pounds  net  to  the  barrel. 

"  At  the  Melrose  Quarry,  Gait,  a  small  quantity  of  dimension  stone  Melroee  quar- 
is  being  extracted.     The  Ballantyne  Lime  Works,  in  the  same  town-  ^*  ^*^*' 
ship,  have  in  operation  four  draw-kilns,  each  having  a  capacity  of  300 
bushels.      The  lime,   which   is   very  white,  is  largely  in  demand  in 
Toronto,  Kingston  and  Gait,  the  output  from  the  works  depending 
upon  requirements. 

"  The  Priest's,  and  J,  Kennedy's  quarries  are  both  in  operation,  QuameB  at 
the  former  belonging  to  the  Toronto  Lime  Co.  These  stones  belong  "^  ^  ' 
to  the  Guelph  formation  and  vary  in  texture  and  colour,  according  to  the 
depth  from  which  they  are  taken.  In  the  Kennedy  quarry,  they  are 
working  on  lower  beds  than  in  the  Priest's  quarry,  that  appear  to  be 
much  tougher  and  coarser  grained.  These  stones  are  used  extensively 
in  Guelph  and  the  western  cities,  London,  Goderich,  etc.  A  large 
Catholic  church  in  Guelph  was  built  with  stone  from  the  Priest's 
quarry.  The  stone  is  largely  used  also  for  burning  and  four  draw- 
kilns  are  in  operation,  each  with  capacity  of  340  bushels.  This  lime  is 
used  in  all  towns  and  cities  in  the  north  and  east,  as  well  as  in 
Toronto.     The  output  is  about  40,000  bushels  a  year. 

"  The  Kennedy  Lime  Works  in  connection  with  their  quarry  have  Kennedy 
three  draw-kilns  in  operation,  each  having  a  capacity  of  300  bushels.  "^®  ^^^    ' 
The  principal  markets  for  this  lime  are  Toronto,  London,  Goderich  and 
Samia.     The  output  this  year  will  be  about  40,000  bushels. 

At  the  Elliott  quarry  at  St.  Maiys,  about  twenty-five  feet  of  beds  have  St.  Marys, 
been  cut,  the  beds  varying  from  two  inches  to  one  foot.  A  large  number 
of  beds  suitable  for  flagging  might  be  obtained  from  this  quarry.     This 
stone  has  been  used  in  buildings  in  London  and  Stratford  as  well  as 
locally. 

"  The  Slater  Lime  Kilns,  in  the  same  town,  have  two  draw-kilns  in  slater  kilna. 
operation  and  ship  largely  to  the  western  and  northern  markets.   Their 
output  this  year  will  be  about  60,000  bushels  at  16  cents  a  bushel. 
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"  The  Owen  Sound  Portland  Cement  Works,  at  Shallow  Lake  in  the 
township  of  Keppel — are  situated  in  close  proximity  to  an  extensive 
marl  swamp,  which  being  underlaid  by  a  blue  clay,  affords  an  admirable 
material  for  the  compounding  of  their  cement. 

"  This  marl  extends  over  500  acres,  and  is  underlain  by  five  feet  of 
blue  clay.  These  two  ingredients  are  mixed  in  certain  proportions, 
then  burned  to  a  clinker,  after  which  it  is  ground  to  an  impalpable 
powder. 

"  These  works  which  employ  150  men,  have  nine  bottle-kilns  in  opera- 
tion, each  having  a  capacity  of  300  bushels,  consuming  seven  car-loads 
of  coke  and  three  car-loads  of  coal  a  week.  At  the  time  of  my  visit 
extensive  operations  were  in  progress  in  enlarging  these  works.  This 
cement,  known  as  the  SatDson  brand,  is  us^d  throughout  Western 
Ontario  and  Manitoba  and  has  been  employed  in  the  Trent  Valley 
Canal,  Sault  Ste.  Marie  Canal,  Departmental  Buildings,  Ottawa,  etc. 
About  70,000  barrels  will  be  the  output  this  year,  price  $2.30  a  barrel. 
A  large  number  of  testimonials  are  furnished  by  the  company,  from 
engineers  and  others  all  over  Canada,  many  of  whom  claim  that  this 
cement  is  equal  if  not  superior  to  any  other. 

"  The  Owen  Sound  quarry,  owned  by  D.  Chalmers,  is  being  worked 
by  a  small  force  of  men,  on  an  average  four-foot  bed  of  dolomite, 
which  is  largely  used  for  bridge  work ;  the  Sault  Ste.  Marie  bridge 
being  built  of  this  stone,  as  well  as  many  others  on  the  Canadian 
Pacific  Railway.  The  underlying  beds,  which  are  very  shaly,  are  con- 
sidered only  fit  for  burning. 

"  In  the  township  of  Caledon,  between  the  third  and  fifth  conces- 
sions, near  the  town-line  of  Garafraxa,  it  is  claimed  that  a  deposit  of 
shell  marl  extends  over  350  acres,  to  the  depth  of  thirteen  feet>  overlain 
by  5  feet  of  peat.  Adjoining  this  deposit  in  the  township  of  Garafraxa 
is  a  bed  of  clay  that  has  been  tested  to  the  depth  of  sixteen  feet  over  an 
area  of  20  acres.  This  property  is  owned  by  the  Orangeville  Cement 
Company,  Orangeville. 

"  The  Owen  Sound  Stone  Company's  quarry  at  Orangeville,  in  the 
township  of  Mono,  is  in  operation  with  about  twenty  men  employed. 
This  stone  is  a  grayish,  fine-grained  sandstone,  occurring  in  beds  from 
four  to  seven  feet  thick,  overlain  by  four  feet  6f  limestone  and  fifteen 
feet  of  alluvial  soil.  Dimension  stone  seven  by  seven  feet>  and  any 
length  can  be  obtained.  The  output  this  year  (1898),  it  is  stated,  will 
be  about  20,000  cubic  feet.  This  stone  is  sold  in  Toronto,  Windsor, 
Chatham  and  London  It  has  been  used  in  the  construction  of  the 
new  City  Hall,  Toronto ;    also  the  Episcopal  church  at  Listowel  and 
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the  Methodist  church  at  Arthur,  Ont.  Mr.  Isaac  Nicholson  who 
owns  the  property  adjoining  the  aboy&described  quarry,  also  takes 
out  a  small  quantity  of  stone  annually,  for  local  use. 

"  The  Limehouse  Cement  and  lime  Works  owned  by  the  Toronto 
lime  Co.,    have  three  draw-kilns  and  eight  set  kilns  in  operation. 

"  The  cement-stone  has  an  average  thickness  of  seven  feet,  overlain  by 
twenty-five  feet  of  dolomite,  both  varieties  of  stone  being  burned  at 
the  quarry,  producing  cement  and  lime  used  in  Toronto  and 
Western,  Ontario. 

"  In  the  township  of  Esquesing  sandstone  is  quarried  by  Mr.  Bate,  Townshipe  of 
and  in  Nassagaweya,    by   Mr.  McGibbon.      This  latter  quarry   was  NMSSSwrnl 
hurriedly  visited.     In  it,  beds  from  three  to  thirty  inches  and  having 
a  depth  of  about  twelve  feet,  etre  worked.      This  stone  is  principally 
suitable  for  sills  and  flagging.     Some  beds  are  spotted  with  iron  oxide. 

"  A  lime-kiln  belonging  to  the  Toronto  Lime  Co.  is  also  in  operation  Lime-kiln, 
in  Nassagaweya.  One  of  the  two  draw-kilns  was  at  work 
at  the  time  of  my  visit.  The  beds  at  this  quarry  average  about  four 
feet  in  thickness,  having  a  total  thickness  of  about  fifty  feet,  but 
they  are  apparently  very  much  shattered  by  high  explosives.  The 
product  is  largely  used  in  the  crushed  state  in  making  paving  in 
Toronto.  The  lime  made  from  this  stone  is  very  strong,  of  a  grey 
colour,  and  is  used  in  Toronto,  Peterborough,  London,  St  Thomas, 
etc.  The  output  this  year  will  be  about  60,000  bushels,  priced  at  lOo. 
a  bushel  at  kiln. 

"  In  the  township  of  Caledon,  lot  1,  concession  2,  is  a  quarry  Caledon. 
known  as  Smeaton's  quarry.  The  upper  bed  or  brown-stone,  (sand- 
stone) is  three  feet  six  inches  in  thickness.  Underlying  this  are  two 
beds  of  gray  stone,  (sandstone)  two  feet  six  inches  and  one  foot  re- 
spectively. These  stones  are  largely  use  for  curbing  and  sills  and  have 
been  extensively  used  in  Toronto,  Berlin,  London,  St.  Thomas, 
Windsor,  etc.  The  Parliament  Buildings,  New  City  Hall  and  Forester's 
Temple  in  Toronto,  utilized  quantities  of  this  stone. 

"  The  quarries  and  lime-kilns  mentioned  above  comprise  the  more 
important  workings  on  the  line  of  travel  actually  followed,  but  much 
information  has  also  been  secured  bearing  upon  adjoining  quarries 
and  workings  which  were  not  actually  visited.  Statistical  details  re- 
specting these  were  also  obtained,  and  notes  on  other  works  of  the 
same  kind,  all  of  which  hav  been  handed  over  to  the  Section  of 
Mineral  Statistics  and  Mines. 
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SECTION  OF   MINERAL  STATISTICS  AND   MINES. 

Mr.  E.  D.  IngaJl,  the  officer  in  charge  of  the  section,  reports  as  fol- 
lows : — 

Biineral  '<  There  is  nothing  new  to  report  in  regard  to  the  work  of  the  section, 

which  was  carried  on  along  similar  lines  to  those  followed  in  former 
years.  The  preliminary  Summary  Statement  of  the  Mineral  Produc- 
tion of  Canada  for  1897,  was  completed  by  the  23rd  of  February  of 
the  current  year,  and  issued  shortly  afterwards.  The  work  of  prepara- 
tion of  the  detailed  report  on  the  Statistics  and  Technology  of  the 
Mining  Industry  for  1897  was  proceeded  with,  and  that  report  is  now 
going  through  press. 

**  Besides  the  above  matters,  the  time  of  the  staff  has  been  occupied 
by  such  general  work  as  that  of  the  preparation  of  memoranda^  giving 
information  to  inquirers  on  a  great  variety  of  subjects  regarding 
technical  matters,  relating  to  the  economic  minerals  of  the  country. 
The  routine  work  was  prosecuted  as  far  as  time  and  means  at  com- 
mand  permitted,  and  some  progress  was  made  in  the  effort  to  obtain 
and  keep  posted  to  date  our  records  regarding  the  mineral  deposits, 
borings  and  mining  developments,  and  to  keep  the  same  fyled  away 
systematically  for  reference.  The  necessity  for  the  keeping  of  such 
records  is  evident,  but  it  involves  continuous  work  and  with  the 
limited  means  at  command,  the  end  desired  can  be  only  partially 
attained.  Apart  from  the  time  occupied  in  the  general  supervision  of 
the  work,  and  in  connection  with  the  preparation  of  the  annual  report, 
my  own  efforts  were,  during  several  months,  directed  towards  Jhe 
completion  of  the  report  on  the  iron  deposits  of  the  Kingston  and 
Pembroke  Railway  district.  This  was  brought  almost  to  completion 
and  will  be  finished,  as  soon  as  the  work  of  putting  the  annual  report 
through  the  press  is  done  with. 

"  Owing  to  the  pressure  of  office  work,  no  time  was  available  for  the 
prosecution  of  any  field-work. 

"  We  are  indebted  to  Mr.  J.  D.  Fraser,  Ferrona  Iron  Works,  for  a 
valuable  series  of  analyses  of  Nova  Scotia  iron  ores  published  in  the 
last  report. 

*'  Mr.  A.  A.  Cole,  senior  assistant  on  the  staff  left,  in  January,  and 
the  vacancy  thus  caused  was  filled  by  Mr.  Theo.  Denis,  in  April,  To 
these  gentlemen  and  to  Mr.  J.  McLeish  are  due  thanks  for  their  able 
assistance. 
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PALiBONTOLOOT   AND  ZOOLOGY. 

Mr*  Whiteaves  submits  the  following  summary  of  the  palseontolo-  PalsBontolqgj 
gical  and  zoological  work  during  the  year  1898. 

'*  The  MS.  of  the  fifth  and  concluding  part  of  the  first  volume  of  Pablicatiom> 
Contributions  to  Canadian  Paleontology,  which  was  commenced  in 
1897,  was  completed  in  June,  1898,  and  the  part  itself  has  since  been 
published  and  distributed.  It  consists  of  76  pages  large  octavo  of 
letterpress,  illustrated  by  three  full  page  plates  and  five  woodcuts. 
The  letterpress  is  made  up  of  two  papers,  with  general  title-page, 
letter  of  transmittal  and  index.  The  first  of  these  papers  is  entitled 
'  On  some  additional  or  imperfectly  understood  fossils  from  the  Hamil- 
ton formation  of  Ontario,  with  a  revised  list  of  the  species  therefrom,' 
and  the  second  (which  is  an  appendix  to  the  whole  volume),  a  <  Revision 
of  the  nomenclature  of  some  of  the  species  described  or  enumerated  in 
previous  parts  of  this  volume,  and  additional  notes  on  others,  necessi- 
tated by  the  progress  of  pal»ontological  research.'  The  preparation 
of  these  papers  has  led  to  a  considerable  correspondence  with  local 
collectors  and  with  specialists  in  the  United  States  and  Great  Britain. 
It  has  also  instigated  the  presentation  of  several  rare  fossils  to  the 
museum.  The  specimens  from  Thedford  and  Bartlett's  Mills  lent  by 
the  U.  S.  National  Museum,  and  referred  to  in  the  Summary  Report  of 
last  year,  have  been  returned,  and  the  nomenclature  of  the  species  has 
been  revised. 

"The  MS.  of  the  fourth  part  of  the  first  volume  of  'Mesozoio 
Fossils '  has  been  written,  but  needs  a  final  revision  before  it  wiU  be 
rea^y  for  publication,  and  the  drawings  for  its  illustration  have  yet  to 
be  made.  The  part  is  intended  to  consist  of  an  illustrated  monograph 
on  the  (animal)  fossils  of  the  coal-bearing  rocks  of  the  Cretaceous 
system  in  the  Queen  Charlotte  Islands  (B.C.),  based  largely  upon 
collections  made  by  Dr.  C.  F.  Newcombe  in  1895  and  1897,  but  com- 
prising also  additional  notes  on  the  species  collected  by  Mr.  James 
Richardson  in  1872  and  by  Dr.  G.  M.  Dawson  in  1878,  with  a  revision 
of  the  nomenclature  of  this  local  fauna  up  to  date. 

"  By  permission  of  the  Director,  a  paper  entitled  *  On  some  fossil 
Cephalopoda  in  the  museum  of  the  Geological  Survey  of  Canada,  with 
descriptions  of  eight  species  that  appear  to  be  new,'  has  been  prepared 
and  published  in  the  Ottawa  Naturalist  for  September,  1898.  It  is 
intended  to  republish  this  paper,  with  illustrations,  in  one  of  the 
Survey  publications. 

**  The  somewhat  extensive  collection  of  fossils  from  the  Cambro-Silu-  Colleotions 
rian,  Silurian,  Devonian,  Cretaceous  and  Laramie  rocks  of  Manitoba  ®"°""*^ 
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Collections 
loaned. 


and  the  North-west  Territories,  belonging  to  the  Provincial  Museum 
at  Winnipeg,  which  was  sent  to  the  writer  last  autumn  for  examination 
and  identification,  was  named  as  far  as  practicable,  during  the 
summer,  and  returned.  A  few  fossils  also,  have  been  named  for  Mr. 
F.  W.  WUkins,  of  Norwood,  Ontario. 

''  A  preliminary  study  has  been  made  of  the  fossils  collected  by  Mr. 
J.  B.  Tyrrell  from  the  Cambro- Silurian,  Silurian  and  Devonian  rocks 
of  northern  Manitoba,  in  1897,  and  by  Mr.  J.  McEvoy  from  the 
Devonian,  Carboniferous  and  Laramie  rocks  of  the  Bocky  Mountains  in 
1898. 

"  A  few  types  of  critical  species  of  Canadian  fossils  have  been  lent  at 
various  times  to  the  Professor  C.  D.  Walcott,  Director  of  the  U.  S. 
Geological  Survey,  who  has  been  engaged  on  a  revision  of  the  Cambrian 
LingulidfiB ;  to  Prof.  A.  Hyatt,  of  Boston,  Mass.,  who  has  long  made 
a  specialty  of  fossil  Cephalopoda;  and  to  Miss  Donald,  of  Carlisle, 
England,  who  is  making  a  study  of  the  genus  Murchiaonia  and  its 
allies. 

"  The  additions  to  the  zoological  collections  in  the  museum  during 
the  past  year  have  been  fairly  numerous.  Among  them  are  a  number 
of  skins  of  small  mammals,  a  few  bird-skins  and  a  set  of  the  eggs  of 
Townsend's  solitaire,  collected  by  Mr.  Spreadborough  in  the  Rocky 
Mountains  last  summer ;  a  head  of  the  *  wood  buffalo '  from  the 
District  of  Athabasca  ;  a  black  variety  of  the  red  squirrel  from  New 
Brunswick ;  an  albino  or  nearly  albino  scaup  duck  from  Manitoba ; 
and  a  set  of  the  eggs  of  the  rock  ptarmigan  from  the  summit  of  the 
Chilcat  Pass.  A  large  series  of  recent  Chitonidse  that  had  been  lent  to 
Professor  Pilsbry  during  the  preparation  of  his  monograph  of  that 
family  in  the  fourteenth  and  fifteenth  volumes  of  his  continuation  of 
Tryon's  Manual  of  Conchology,  has  been  labelled  in  accordance  with 
the  nomenclature  in  those  volumes,  and  returned.  All  the  Belas  in 
the  museum  of  the  Survey,  from  the  Atlantic  and  Pacific  coasts  of 
Canada,  have  been  lent  to  Prof.  A.  E.  Verrill,  of  Yale  University,  for 
study  and  comparison. 
Official dutiea.  "The  duties  of  Acting  Director  have  been  performed  for  about 
seven  weeks,  during  the  Director's  absence  in  British  Columbia  and 
Nova  Scotia. 


Zoology. 


"  Dr.  H.  M.  Ami  spent  some  time  last  January  in  instituting  compa- 
H.  M.  Ami.     pigons  between  the  fossils  described  from  the  Devonian  and  Carboni- 
ferous of  other  parts  of  the  world  and  those  assigned  to  the  same 
periods  in  Nova  Scotia.     Advantage  was  also  taken  of  the  visit  of  Dr. 
David  White,  of  the  U.  S.  Geological  Survey,  to  obtain  his  opinion  on 
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the  large  collections  of  fossil  plants  made  by  Dr.  Ami  in  Colchesten 

Pidtou  and  Kings  counties  in  the  province.     His  observations  on  these 

collections  have  materially  assisted  in  ascertaining  more  nearly  than 

before  the  precbe  equivalency  of  the  horizons  represented  in  compari- 

aon  with  those  recognized  in  the  United  States.     At  a  later  date, 

while  on  leave  of  absence  in  consequence  of  ill-health,  Dr.  Ami  visited, 

in  company  with  Dr.  White,  portions  of  the  Pennsylvania  Coal  Field, 

where  he  found  the  character  and  succession  of  the  beds  to  resemble 

closely  that  met  with  at  corresponding  horizons  in  Nova  Scotia.     The  Nova  Sootia 

Pooono  formation,  in  particular,  recognized  as  the  lowest  subdivision  of  vania  ^^ 

the  Carboniferous  in  Pennsylvania^  containing  a  flora  closely  resembling  SmwSed^^ 

that  of  the  Biversdale  series  in  Nova  Scotia.     The  information  gained 

at  this  time  was  of  material  assistance  in  connection  with  the  work 

noted  on  a  later  page. 

"  Collections  of  fossils  from  the  following  localities  received  during 
the  past  year  were  also  examined  by  Dr.  Ami,  and  preliminary  lists  of 
the  species  made,  as  far  as  practicable,  for  future  use  and  reference. 

"  From  the  North  Slope,  Springhill  Mines,  Nova  Scotia,  collected  CoUectiona 
by  Mr.  Lee  Bussell,  1898.     Several  fine  slabs  of  fossil  plants,  compri-  ®^*™^'*®^ 
sing  six  genera  and  as  many  species  from  the  Cumberland  Coal  Field. 

*'  Supposed  organisms  from  opposite  the  Mouth  of  Mactaquac  River, 
a  tributary  of  the  St.  John  River,  Lower  French  village,  county  of 
York,  N.B.,  collected  by  Prof.  L.  W.  Bailey. 

"  From  Shaw's  Mills,  Beccaguimic  River,  collected  by  Prof.  L.  W. 
Bailey.  A  small  series  of  imperfect  Cambro-Silurian  fossils  from  the 
semi-crystalline  and  dark-coloured  limestones  of  the  valley. 

''  Preliminary  studies  have  also  been  made  of  collections  from  the 
Oambro-Silurian  limestones  of  the  Lower  Ottawa,  collected  by  Dr.  Ells 
and  Dr.  AmL 

**  Dr.  Ami  also  determined  and  kept  records  of  collections  brought  in 
firom  time  to  time  by  various  persons  in  the  Ottawa  valley,  and  else- 
where. Some  of  these  have  proved  interesting  and  useful  to  the 
Department.  Among  these  may  be  mentioned  several  collections  from 
the  Utica^  Trenton  and  Black  River  formations  of  Billings's  Bridge, 
obtained  by  Mr.  W.  Roger  of  Billings's  Bridge,  and  a  number  of  speci- 
mens from  the  Devonian  and  Silurian  of  Western  Ontario.  Notes  on 
the  paleontology  of  the  district,  also,  were  prepared  for  Prof.  Bailey's 
report  on  South-west  Nova  Scotia. 

^  Amongst  other  collections  examined  later  in  the  year  may  be  men- 
tioned, one  obtained  by  Mr.  W.  J.  Wilson,  in  a  rock-cutting  on  the 
railway  six  miles  north  of  Canterbury  station,  N.B.     The  rocks  here 
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had  previously  been  referred  to  the  Cambro-SilnriAn,  bat  some  nine 
species  of  Silurian  fossils  have  been  recognized.    These  are  noted' on 
,  p.  137. 

Museum  "  A  good  deal  of  time  was  also  given  to  work  more  or  less  directly 

connected  with  the  museum,  in  part  relating  to  specimens  which  have 
been  acquired,  and  in  part  to  others  sent  to  specialists  for  examination. 
Samples  of  borings  derived  from  several  deep  wells  in  Western  Ontario, 

Drillings  have  also  been  examined  and  such  information  given  as  would  serve 

to  show  the  various  geological  formations  penetrated  by  the  drill,  the 
approximate  thickness  of  these  formations,  as  well  as  the  formations 
which  lay  below  those  traversed — with  special  reference  to  the  occur- 
rence of  petroleum  or  gas. 

"  A  good  deal  of  time  was  also  devoted  to  the  arrangement,  catalo- 
guing and  indexing  of  the  Ethnological  collections  in  the  museum. 

"  In  the  spring,  in  consequence  of  illness,  it  became  necessary  for 
Dr.  Ami  to  obtain  leave  of  absence  for  three  months.  On  his  return 
to  duty,  he  was  assigned  to  field-work  during  the  summer,  upon  which 
he  makes  the  following  provisional  report : — 

Duck  Islands,  "  From  July  15th  to  August  4th  my  time  was  occupied  in  the  Duck 
Islands,  and  in  the  south-eastern  portion  of  the  GrandManitoulinlsland 
from  Providence  Bay  to  Owen  Channel,  Lake  Huron,  for  the  purpose 
of  ascejTtaining  whether  evidence  existed  on  which  to  determine  the 
occurrence  of  rocks  belonging  to  the  Guelph  formation  in  that  part  of 
the  province  of  Ontario.  The  five  islands  that  form  the  group  called 
the  Duck  Islands,  include  Great  Duck  Island,  Little  Duck  Islandi 
Middle  Duck  or  Gravel  Island,  Inner  Duck  or  Thibeault  Island,  and 
Western  Duck  or  He  au  Sable.  These  islands  were  all  visited,  and 
the  first  two  were  traversed  in  several  directions,  but  no  outcrops 
belonging  to  any  of  the  Palaeozoic  formations  were  observed.  The 
following  notes  bearing  on  the  general  structure  and  formation  of  the 
islands,  however,  were  made  : — 

"  The  Duck  Islands  owe  their  present  topography  and  aspect  to  the 
presence  of  partially  eroded  masses  or  accumulations  of  boulder-clay, 
more  or  less  irregularly  surrounded  by  zones  or  fringes  of  gravel  and 
water- worn  boulders  of  various  sizes,  with  here  and  there  occasional 
masses  or  deposits  of  sand  and  gravel,  all  of  Pleistocene  age. 

Boulder-clayB.  "  The  boulder-clay  or  till  which  is  so  extensively  developed  in  the 
escarpments  and  higher  levels  of  Great  Duck  Island,  also  on  the  south- 
east comer  of  Little  or  Outer  Duck,  and  probably  also  in  the  central 
nucleus  or  axis  of  each  of  the  other  islands — underlying  the  sands  and 
gravels  found  there  to-day  and  resting  probably  on  the  Niagara — ^is 


Digitized  by 


Googh 


wwvoM.]  8UMMART   RKPORT.  177   A 

composed  in  large  part  of  Archsean  boulders  mixed  with  a  fair 
proportion  of  limestones,  mostly  of  Silurian  age.  The  materials  which 
make  up  the  boulder-<;lay,  appear,  largely, to  have  been  carried  by  land-ice 
clear  across  the  North  Channel  and  the  Grand  Manitoulin  Island,  being' 
derived  from  the  Huronian  and  Laurentian  rocks  so  characteristic  of 
the  islands  of  the  North  Channel  and  the  mainland  north  of  that 
channel. 

**  One  of  the  best  exposures  of  boulders  from  the  till  is  to  be  seen  at  Deposit  of 
the  south-eastern  point  and  eastern  side  of  Little  Duck  Island,  where 
they  have  been  freed  from  the  till  or  boulder-clay  by  the  water. 
These  pebbles  consist  of  white  quartz,  conglomerate,  quartzite,  jasper 
conglomerate,  huronite  and  diorite,  syenite,  hornblendic,  micaceous 
and  granitoid  gneisses,  diorite,  pegmatite  and  greenstones.  These  are 
often  distinctly  striated  or  polished,  and  vary  in  size  from  pebbles  a 
few  cubic  inches  in  volume,  to  large  masses  containing  fully  200  cubic 
feet  of  rock.  Limestone  pebbles  of  light  yellowish-gray  or  drab  colour 
and  beautifully  striated  and  polished,  also  occur  in  tolerable  abundance 
with  other  debris;  the  greater  portion  of  this  limestone  being  evidently 
referable  to  the  Niagara  division  of  the  Silurian,  as  developed  in  the 
more  compact  and  heavy-bedded  portion  of  that  formation,  on  some 
parts  of  the  Grand  Manitoulin  Island. 

*'  The  till  or  boulder-clay  of  Great  Duck  Island,  forms  a  rather  Bonlder-oUy. 
bold  and  prominent  ridge  or  bluff,  that  rises  to  a  height  of  nearly 
150  feet  above  the  level  of  the  lake  at  the  northern  fifth  of  the  length 
of  the  island,  and  maintains  a  generally  level  surface  and  even  trend 
as  far  as  the  southern  third  of  the  length  of  the  island,  from  which 
point  the  surface  slopes  gently  down  to  the  shore ;  the  southern  part 
of  the  island  being  almost  entirely  made  up  of  post  glacial  deposits, 
or  of  fringes  or  zones  of  boulders  washed  out  of  the  boulder-clay 
of  the  district,  and  redeposited  around  the  shores  of  the  lake  at  vari- 
ous periods  and  different  levels,  so  as  to  form  conspicuous  zones  of 
raised  beaches  at  several  heights  above  the  present  lake-level. 

"  Sand  Point,  the  extreme  north-east  part  of  this  island,  is  occupied 
by  conspicuous  sand-hills  or  dunes,  of  seolian  origin,  which  extend 
over  an  area  covering  not  less  than  one  square  mile. 

''  On  the  western  side  of  this  island  and  in  the  northern  half  of  this  Sand-hills. 
side,  lies  Sand  Cove  or  Horse-shoe  Bay,  This  bay  is  surrounded  on  all 
sides  by  a  fringe  of  sand-hills  or  dunes,  especially  at  its  eastern  extrem- 
ity. Evidence  of  the  rapid  accumulation  of  boulders  in  the  south- 
eastern end  of  Great  Duck  Island,  was  noticed  in  several  localities,  but 
more  particularly  is  this  phenomenon  observable  in  two  prominent 
12 
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Manitoba 
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Beach  aocu-     features :— (a).  At  and  near  a  wooden  pier  or  wharf  ereoted  some  25 

IDUlatlOIlB. 

years  ago,  on  the  east  side  of  Great  Duck  Island,  opposite  the  fishing 
station  on  Outer  Duck.  The  pebbles  or  boulders  of  the  beach  have 
been  accumulated  to  such  an  extent  along  the  shore  and  pier  as  to 
cover  the  sides  and  face  of  the  landing  and  completely  interfere  with 
its  use.  (6).  At  the  south-eastern  extremity  of  Great  Duck  Island, 
there  is  to  be  seen  a  body  of  water,  not  indicated  in  existing  maps, 
one  mile  long  and  three-quarters  of  a  mile  wide.  This  lake,  whose 
waters  lie  some  ten  feet  above  the  present  level  of  Lake  Huron,  is 
formed  by  the  closing  up  of  the  mouth  of  a  bay,  which  at  one  time 
existed  in  this  portion  of  the  island.  This  bay  was  bounded  on  the 
^east  and  west  by  two  bars  or  low  gravel  ridges,  that  owe  their  origin 
to  the  accumulation  of  boulders  derived  from  the  glacial  deposits  of 
Little  Duck  and  Great  Duck  islands.  There  are  also  seen  here  zones 
of  boulders,  forming  raised  beaches  that  occupy  the  greatest  propor- 
tion of  the  land  area  in  this  part  of  the  island.  As  many  as  fourteen 
separate  zones  or  fringes  of  rounded  and  polished  boulders,  forming 
raised  beaches,  can  be  counted  at  Lighthouse  Point,  from  the  shore 
north,  in  distance  of  400  yards.  These  zones  are  not  regularly  concen- 
tric one  to  the  other,  but  coalesce  or  anastomose.  The  Manitoba 
Shoal,  consisting  of  an  accumulation  of  rounded  boulders  closely 
packed  together,  lies  one-quarter  of  a  mile  north  of  great  Duck  Island. 
The  strong  currents  that  prevail  in  the  channel  betweeh  Little  Duck 
and  Great  Duck  islands  and  also  along  the  southern  extremities  of 
these  islands,  together  with  the  storm-waves  of  the  lake,  play  an  impor- 
tant part  in  the  building  up  of  these  fringes  of  boulders. 

*'  These  islands  were  probably  submerged  below  the  lake  in  post- 
glacial times,  and  during  the  period  of  uplift^  the  cliff  aspect  of  the 
central  or  axial  portion  of  the  Great  Duck,  was  produced  by  waves 
acting  at  a  higher  level  than  the  present 

Middle  Duck.  "  Middle  Duck  or  Gravel  Island,  is  only  a  few  feet  above  the  pre- 
sent lake-level,  and  consists  for  the  most  part  of  post-glacial  sands  and 
gravels,  probably  covering  denuded  portions  of  the  till  or  boulder^lay 
of  the  island  in  glacial  times.  The  island  supports  a  luxuriant  forest 
of  vigorous  young  white  and  black  spruce.  Western  Duck  or  He  an 
Sable,  is  also  a  flat,  low-lying  island,  fairly  well  wooded  with  conifers 
and  occasional  poplars,  with  sandy  and  gravelly  shoals  showing  boulder 
bars  or  ridges,  prominent  especially  at  the  southern  extremity.  One 
bar  extends  a  long  distance  into  the  lake.  Inner  Dack  or  Thibeault 
Island  is  the  smallest  of  the  group,  is  flat»  and  supports  a  forest  of 
conifers,  mostly  spruce. 
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"  The  soil  on  Great  Duck  Island  is  varied  and  in  the  higher  parts  Character  of 
supports  a  rich  forest  of  hardwood  trees,  maple,  birch  and  beech, whilst  ^,  G^at "^^ 
in  the  more  sandy  and  marginal  low-lying  parts  of  the  island,  conifers,  I^^ck  Island, 
including  white  pine,  white  and  black  spruce,  cedar  and  other  trees 
abound.      Hay,   oats    and    other    farm  crops  can  be  raised,  while 
small  fruits  flourish,  and  an  abandoned  orchard  with  blue  plums  and 
apples  carried  an  abundant  crop  when  visited. 

"  In  order  to  ascertain  precisely  to  what  geological  horizon  to  assign  6rf\nd  Mani- 
the  rocks  that  crop  out  on  the  extreme  southern  shore  of  the  Grand 
Manitoulin  Island  immediately  north  of  the  Ducks,  Burnt  Island  and 
Green  Bay  and  Point  were  visited.  At  the  former  locality  the 
following  fossils  were  obtained,  which  indicate  the  presence  of  a  coral- 
line limestone  referable  to  the  Niagara  formation  and  not  very  high 
up  therein: — 

Halysites  ccUenitla4tt8,  (both  the  large  and  small  variety). 

Syringopora  verticillcUa. 

Syringopora,  sp.,  with  large  corallites  :  probably  S,  mtdticavlis, 

Favosites  Gothlandica, 

FavosiUa  Niagarensia, 

Ertdophyllum,  sp. 

Strombodesy  sp.,  with  large  corallites. 

'These  species  are  all  characteristic  of  the  Lower  Niagara,and  whereas  Burnt  Island, 
the  beds  here,  along  the  lake-shore  at  Burnt  Island,  are  practically 
horizontal,  and  the  Niagara  formation  as  developed  in  the  Grand 
Manitoulin  Island  is  known  to  be  at  least  250  feet  in  thickness,  it 
follows  that,  if  no  great  faulting  or  dislocation  occurs  in  the  Silurian 
strata  between  the  mainland  and  the  Ducks>  the  formation  underlying 
the  Duck  Islands  is  probably  also  referrable  to  the  Niagara. 

"  A  careful  examination  was  next  made  of  four  areas  of  Silurian  rocks 
along  the  southern  shore  of  the  Grand  Manitoulin  Island,  with  a  view 
of  ascertaining  if  the  Guelph  formation  of  Ontario  occurs  on  that  island. 
The  rock  formations  north  and  west  of  Michaels  Bay,  at  Michaels  Bay 
and  east  as  far  as  South  Bay  Mouth  post-office,  between  South  Bay 
Mouth  and  the  '  Slash,'  and  again  between  the  Slash  and  Tekummah 
P.O.,  were  examined,  and  throughout  this  entire  area,  as  far  as  I  could 
find,  not  a  single  characteristic  species  of  the  Guelph  formation 
occurs,  while  abundant  evidence  was  noted  to  refer  the  rocks  of  the 
whole  area  to  the  Niagara  formation. 

"  Through  the  kindness  of  Mr.  William  J.  Stewart,  Chief  Hydro-  Islands 
grapher,  I  was  enabled  to  visit  the  west  point  and  shore  of  Thomas  Bay,  ®^°"'*®^ 
the  east  shore  of  the  same  bay,   the  lake-shore  east  of    Thomas 
Bay,   also  Perseverance   Island,  Cove  Island  and  Flowerpot  Island 


Digitized  by 


Googh 


180  A 


GEOLOGICAL  SURVEY  DEPARTMENT. 


Work  in 
Nova  Sootia. 


^here  e^ridence  was  obtained  which  will  enable  the  geological  horizon 
to  be  satisfactorily  determined. 

"  I  have  to  acknowledge  my  further  indebtedness  to  Major  Gourdean, 
Deputy  Minister  of  Marine  and  Fisheries,  to  Capt.  McGregor  of  the 
steamer  Bayfield  ;  to  Messrs.  W.  Purvis,  of  Great  Duck  lighthouse ; 
John  Bain,  of  Outer  Duck  fishing  station  and  W.  Irving,  of  South  Bay 
Mouth,  for  valuable  assistance. 

"  In  pursuance  of  instructions  received,  I  left  Ottawa  for  Nova  Scotia 
on  August  10th,  to  continue  the  palseontological  examination  of  some 
of  the  rock  series  in  that  province ;  proceeding  in  the  first  instance  to 
the  typical  sections  of  the  Horton  formation  in  the  vicinity  of 
Wolfville. 

"  Near  the  head-waters  of  Angus  Brook,  an  interesting  contact  of 
two  distinct  formations  is  exposed.  The  older  and  underlying  series 
consists  of  fine-grained  red,  green  and  mottled  slates,  cleaved  and  indu- 
rated, dipping  at  a  high  angle  to  the  south-east,  associated  with  beds 
of  coarser  material  and  sandstones.  The  slates  hold  abundance  of 
Diciyonema  Wehateri,  originally  described  from  Beech  Hill  and  New 
Canaan,  near  Kentville.  These  slates  are  overlain  unconformably  by 
about  250  feet  of.  soft^  unaltered  and  almost  horizontal  arkose  sand- 
stones and  conglomerates,  the  pebbles  of  the  conglomerate  layers  being 
made  up  for  the  most  part  of  gray  glossy  slates  and  quartzites 
— ^generally  of  small  size  and  rounded.  The  Dictyonema  slates  have 
been  referred  to  the  Silurian  system,  and  from  a  locality  about  ten 
miles  south-west  of  Angus  Brook,  Sir  J.  Wm.  Dawson  described  certain 
coralline  limestones,  of  Wenlock  or  Niagara  age,  associated  with  these 
slates,  so  that  the  Silurian  age  of  these  Dictyonema  slates  seems  pro- 
bable— the  species  resembling  in  many  particulars  the  2>.  reteformis^ 
Horton  forma-  of  Hall,  from  the  Silurian  of  Ontario  and  New  York  State.  From  the 
drab  and  dark-gray  and  black  shales  that  overlie  the  arkose  sand- 
stones, an  interesting  series  of  fossils  was  obtained,  including  fine 
examples  of  Gydopteris  (Aneimites)  Acadica^  Dn.,  Lepidodendron 
corrugatum,  Dn.,  besides  ostracoda  and  fish  remains. 

"  Some  time  was  also  spent  in  examining  the  numerous  outcrops 
of  fossiliferous  strata  along  the  north  shore  of  the  Basin  of  Minas,  at 
Parrsborough,at  McKays  Head,  Moose  Creek,  and  particularly  along  the 
Harrington  R  iver.  Foot-prints  of  Amphibia  were  found  in  abundance 
both  at  Parrsborough,  near  West  Bay  north- west  of  Partridge  Island,  and 
along  the  Harrington  River.  These  are  referable  to  the  genera 
ffylopua  and  Sauropvs,  From  the  palseontological  evidence  obtained 
from  the  rocks  in  question  on  the  Basin  of  Mines,  I  am  now  convinced  that 
these  rocks  should  be  referred  to  the  Carboniferous  system.  As  pointed 
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out  in  reporting  on  my  work  last  year, these  same  rocks,  in  other  parts  of 
the  province  hold  a  fauna  and  flora  which  has  a  decidedly  Carboniferous 
facies.  The  ground  upon  which  these  rocks  had  been  referred  to  the 
Devonian  system  was  that  they  belonged  to  the  same  horizon  as  the  Age  of  the 
fern  ledges  of  Lancaster,  New  Brunswick,  but  these  in  turn  may  be 
said  to  hold  a  similar  assemblage  of  forms  with  a  decided  Carboniferous 
facies.  To  whatever  horizon  the  Lancaster  plants  are  assigned,  the 
rocks  of  the  Harrington  River,  Riversdale  and  Union,  and  possibly  of 
the  Horton  formation  also  must,  it  would  appear,  be  assigned. 

"Regarding  the  general  results  of  this  Devono-Carboniferous  problem  Pal»oiitolo- 
from  a  palseontological  standpoint.     It  would  appear,  in  reviewing  the 
value  and  amount  of  the  evidence  afforded  by  fossils  obtained  during  the 
past  three  seasons,  that,  in  so  far  as  the  faunas  are  concerned,  they 
clearly  indicate  a  Carboniferous  facies.     These  faunas  include  : — 

"  Insecta. — The  remains  of  a  large  wing  o£  one  of  the  Neuroptera  has 
been  submitted  to  Prof.  Charles  Brongniart,  who  states  that  it  is  refer* 
able  to  a  well-known  Carboniferous  genus. 

"  Phyllopoda. — The  occurrence  of  typical  examples  of  the  genera 
LeaifL,  Estheria  and  related  genera  of  phyllopods,  which  all  the  world 
over  are  recognized  as  Carboniferous,  also  point  to  the  Carboniferous 
age  of  the  rocks  in  Canada,  from  which  the  above  forms  were  obtained. 

"  Xiphosura. — This  sub-class  of  Crustacea  is  represented  in  my 
collections  by  three  small  but  eminently  characteristic  specimens  be- 
longing to  the  genus  Prestwichia — a  Frotolimuloid,  usually  referred  to 
the  Carboniferous  systeoL 

"  FodopJuhalmata, — ^This  sub-class  of  the  Cru8tacea,is  represented  by 
numerous  examples  of  a  genus  allied  to  ArUhrapalcBmon  of  the  Coal 
Measures,  but  as  yet  undescribed. 

"  Amphibia, — Numerous  tracks,  footprints,  etc.,  of  large-sized  rep- 
tiles whose  hind  feet  at  least  were  furnished  with  five  toes,  occur  in 
the  collection.  Some  are  referable  to  Lea's  genus  SauropuSy  others  to 
Sir.  J.  Wm.  Dawson's  genus  Hylopua  of  which  H.  Logani^  as  repre- 
sented in  the  collection  at  Ottawa,  is  the  type.  All  the  species 
of  Sauropvs  previously  described  from  North  America  are  placed 
in  the  Coal  Measures. 

"  LameUibrcmchiaia. — Numerous  examples  occur  in  the  collections 
from  the  rocks  under  consideration  which  are  clearly  referable  to  the 
genus  AfUhracomya,  Salter  (=Ifai€uiite8'Dn,)  which  genus  also  is  charac- 
teristic of  distinct  zones  or  horizons  in  the  Carboniferous  and  is  closely 
related  to  forms  known  to  occur  in  the  undoubted  Carboniferous  of 
the  Sydney,  Fictou  and  Cumberland  coal-fields  of  Nova  Scotia. 
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"  From  the  evidence  thus  far  obtained,  it  would  appear  that  in  Nova 
Scotia  the  Carboniferous  period  began  with  shallow  water  conditions, 
producing  the  shales,  sandstones,  mudstones,  marls,  and  grits  of  the 
Riversdale  and  Union  series.  The  frequently  ripple-marked  and  lit- 
toral character  of  these  beds  seems  to  indicate  rapid  submergences  at 
the  time  of  deposition  and  accounts  for  their  great  thickness.  The 
fauna  and  flora  of  these  series,  as  regards  genera,  are  closely  related  to 
those  characterizing  the  higher  series  of  shales  and  sandstones  that 
is  separated  from  them  by  the  marine  Carboniferous  limestone.  The 
similarity,  in  my  opinion,  is  so  close,  as  to  indicate  that  the  whole 
different  formations  should  be  placed  together  in  the  geological  time- 
scale  as  parts  of  the  Carboniferous  System. 

"  Further  researches  were  carried  on  in  Antigonish  county,  at 
McAra  Brook  and  in  the  Lochaber  Lake  region — from  which  in- 
teresting suites  of  fossils  were  obtained. 

"  The  bone-beds  of  McAra  Brook,  holding  crustacean  and  fish  re- 
mains, were  again  examined  and  additional  exemples  were  obtained  of  a 
Pteras/nSj  which  appears  to  be  new  (the  genus  having  been  identified 
by  Dr.  A.  S.  Woodward)  and  fragments  of  cephalaspidian  and 
acanthodian  species,  besides  indications  of  Pterygotus,  The  occur- 
rence of  Pteraspis  and  Fiery gotua  indicate  that  the  beds  at  McAra 
Brook,  above  and  below  the  post-road,  are  referable  to  the  summit 
of  the  Silurian  system  or  the  lowermost  portion  of  the  Devonian. 
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"  Mr.  L.  M.  Lambe  reports  as  follows  : — 

"  The  revision  of  the  fossil  zoantharian  corals,  to  which  reference 
was  made  in  the  Summary  Report  of  1897,  was  proceeded  with  during 
the  earlier  months  of  the  past  year.  Considerable  progress  has  been 
made  therein.  The  two  groups  of  the  Zoantharia  now  beiug  studied, 
viz,,  the  Aporoaa  and  the  Rugosa,  include  eight  families  known  to  occur 
in  the  Palfleozoic  rocks  of  Canada  and  are  represented  by  twenty-six 
genera,  embracing  over  one  hundred  species.  Of  these  species  all  but 
nineteen  have  so  far  been  revised.  Special  attention  has  been  paid  to 
the  internal  structure  of  the  corals  and  all  available  material  has  been 
examined  with  care.  I  am  under  many  obligations  to  Professor  H. 
Alleyne  Nicholson,  who  kindly  lent  for  examination  a  number  of  the 
type  specimens  and  thin  sections  that  were  used  in  the  preparation  of 
his  two  reports  upon  the  Palaeontology  of  Ontario,  1874  and  1875. 
Thanks  are  also  due  to  Sir  J.  Wm.  Dawson  for  having  placed  at  my 
disposal  some  types  from  the  Lower  Carboniferous  rocks  of  Nova 
Scotia,  the  property  of  the  Redpath  Museum,  McGill  University, 
Montreal 
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*^  Daring  the  past  year  the  coHection  of  recent  marine  sponges  from 
the  Atlantic  and  Pacific  coasts  has  heen  placed  in  proper  jars  and  all  the 
specimens  have   heen    relabelled.      A  small  series  of  sponges   from  Reoent  marine 
Behring  Sea,  collected  by   Dr.  Leonhard   Stejneger,  has  also  been '^^^®'' 
examined  and  the  specimens  named  for  the  Smithsonian  Institution, 
Washington. 

"  Drawings  of  a  number  of  fossils  from  the  Hamilton  formation 
were  made  for  plates  XLVIII,  XLIX  and  Tj,  illustrating  part  V, 
volume  I,  of  the  Contributions  to  Canadian  Falfeontology. 

"  In  pursuance  of  instructions  to  make  further  collections  of  fossils 
from  the  Cretaceous  rocks  exposed  along  the  Red  Deer  River,  Alberta, 
I  left  Ottawa  for  the  North-west  early  in  July.  During  the  season  of 
1897,  collections  had  been  made  by  me  from  the  rock-exposures  on  the 
Red  Deer  River  from  Red  Deer  village  to  Dead  Lodge  Cailon,  a  dis- 
tance of  about  two  hundred  miles,  in  which  the  Laramie,  Pierre  and 
Belly  River  formations  are  successively  exposed.  The  work  of  last  Red  Deer 
summer  was,  however,  confined  to  the  area  of  '  bad-lands '  lying  Albert^"^"^^ 
between  the  mouth  of  Berry  Creek  and  Dead  Ixxlge  Cafion,  where  it 
had  been  found  that  good  results  could  be  obtained,  the  main  object 
of  the  work  being  to  make  a  thorough  search  for  dinosaurian  and 
other  organic  remains  in  the  rocks  of  the  Belly  River  formation. 
Medicine  Hat  was  selected  as  a  starting  point.  From  this  place, 
where  provisions  were  obtained  and  two  men  engaged,  the  Red  Deer 
River  was  reached  by  wagon  on  the  evening  of  July  24th  and  camp 
pitched  opposite  the  mouth  of  Berry  Creek.  Here  the  <  bad-lands  ' 
extend  along  the  river  for  seven  or  eight  miles,  running  back  on  each 
side  a  distance  of  from  three  to  four  miles  from  its  banks,  and  forming  an 
almost  circular  area,  through  the  centre  of  which  the  river  flows.  It  had 
been  intended  to  follow  down  the  river  on  either  side,  camping  at 
convenient  points  in  order  to  facilitate  collecting,  but  it  was  found 
that  on  the  south-west  side  dry  water-courses  allowed  of  the  passage 
of  a  wagon  for  a  distance  eastward  of  only  from  about  one  and  a 
half  to  two  miles,  while  on  the  opposite  side  any  movement  except  on 
foot  was  prevented  by  the  broken  character  of  the  ground.  A  month 
was  spent  in  examining  the  numberless  buttes  and  the  labyrinth  of  Bad-Ianda. 
deep  coulees,  a  fortnight  being  given  to  either  side  of  the  river. 
Owing  to  the  weight  of  the  larger  bones  and  the  distance  from  camp 
at  which  most  of  them  were  found,  the  difficulty  of  collecting  was  very 
much  increased,  as  they  had  to  be  carried  to  camp  in  an  improvised 
stretcher  often  for  some  miles  and  over  extremely  rough  ground.  Of  the 
fossils  secured,  in  number  dinosaurian  remains  and  those  of  turtles 
predominated,  fish  remains  and  those  of  crocodiles  being  very  scarce,  as 
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were  also  fossil  leaves,  although  silicified  wood  with  the  structure  well 
preserved  was  everywhere  abundant. 

CJolIections  "The   material   secured   during  the   past   summer,   together  with 

that  obtained  in  1897,  affords  a  comprehensive  representation  of 
the  vertebrate  fossils  and  plant  remains  of  the  Laramie,  Pierre- 
Fox  Hill,  and  Belly  River  formations  in  the  Red  Deer  River 
district.  By  far  the  larger  number  of  fossils  were,  however,  secured 
from  the  Belly  River  beds,  which  are  especially  interesting,  as  repre- 
senting a  terrestrial  fauna  separated  from  that  of  the  Laramie  by  the 
thick  marine  beds  of  the  Pierre. 

"  The  collection  will  require  careful  study  before  it  can  be  definitely 
reported  on,  but  a  preliminary  examination  renders  it  possible  to  assign 
some  of  the  remains  with  a  tolerable  degree  of  certainty  to  genera  or 
even  species  already  described.  Much  of  the  material  is  believed  to 
represent  new  forms. 

"  The  principal  specimens  in  the  collection  belong  to  the  class  RepiUia 
and  represent  the  three  orders  Chelonia,  Crocodilia  and  Dhwsauria. 
The  remains  of  the  last,  in  point  of  number,  far  exceed  those  of  the 
other  two  orders  and  form  the  greater  part  of  the  collection. 

Reptilian  "  Considering  first  the  fossils  from  the  Belly  River  formation,  the 

the  Belly         following  provisional  enumeration  may  be  made  of  them  : — 

River  forma-         ,     ^,    ,      . 

tion,  1.  Ohelonia  : — 

Fragments  of  the  dorsal  and  ventral  shield  of  Plastomenus  coales- 
cens,  Cope.* 

2.  Crocodilia: — 

Parts  of  the  rami  of  mandibles  of  a  species  of  Bottoaat^ms,  Agassiz. 

3.  Dinosauria : — 

a.  Numerous  maxillse  and  rami  of  mandibles  and  some  of  the 
principal  bones  of  Trachodon  mir<ibilisf,  Leidy. 

b,  A  maxilla  with  teeth,  a  separate  tooth  and  a  right  ramus  of  a 
species  of  Triceratops^  Marsh.  { 

0.  Separate  teeth  and  terminal  phalanges  of  Lcdapa  iticraasaUiSjW 

Cope. 
d.  The  upper  part  of  the  cranium  of  a  species  of  iVWo^ai^rtM,  Marsh. 

•Report  on  Geology  and  Resouroes  of  the  Forty-ninth  Parallel,  by  G.  M.  Dawson, 
1876,  appendix  B,  p.  337. 
fProoeedings  of  the  Academy  of  Natural  Sciences  of  Philadelphia,  voLVIII.,  p.  72, 

American  Journal  of  Science  and  Arts,  voL  XXXVIII.,  1889,  p.  173;  also  Six- 
teenth Annual  R^ixjrt  of  the  United  States  Geological  Survey,  1896. 

II  Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadelphia,  October,  1876, 
and  DecAmber,  1876,  p.  340. 
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"  Of  the  remaiDS  referred  to  FlasiomentM  eoaUscena,  a  species  de  crib-  Turtle 
ed  by  Cope  from  fragments  collected  by  Dr.  G.  M   Dawson  from  the  "™*^'"" 
Fort  Union  (Laramie)  Cretaceous  in  the  '  bad  lands,'  south  of  Wood 
Mouatain,  Assiniboia,  the  following  may  be  mentioned  specially  : — 

"  A  costal  plate  with  a  surface  ornamentation  of  shallow  pits  separat-  Plutomeniu. 
ed  by  distincb  reticulating  ridges.     It  is  ten  inches  long,  with  an  aver- 
age thickness  of  between  five  and  six  lines  ;  two  inches  broad  at  its 
inner  end  and  four  inches  in  breadth  at  the  outer  end,  where  it  termi- 
nates in  a  thin  bevelled  edge. 

"  A  large  fragment,  about  sixteen  inches  broad  and  thirteen  inches 
long,  of  the  anterior  end  of  a  plastron,  that  had  an  entire  breadth, 
when  perfect,  of  not  less  than  two  feet.  It  exhibits  definite  deep  sutund 
markings,  is  sculptured  similarly  to  the  costal  plate  and  in  outline  is 
rounded  in  front  and  deeply  concave  on  either  side.  It  is  about  four 
inches  thick  in  the  central  part  and  about  an  inch  and  a-quarter  thick 
at  the  margin.  Mr.  B.  G.  McConnell,  in  1882,  also  obtained  fragments  of 
the  plastron  of  this  species  from  the  Belly  Biver  beds  of  this  district. 
According  to  Lydekker*  the  genus  FlastomentUy  Cope  is  not  properly 
distinct  from  TrionyXj  Geoffroy. 

^*  Besides  the  above,  are  marginal  parts  of  both  ends  of  a  single  plas- 
tron of  the  same  species,  fragments  of  shell  that  may  represent  other 
species,  and  vertebrse,  terminal  phalanges  and  numerous  other  bones 
of  the  endoskeleton  of  turtles. 

"  The  remains  of  Crocodilia  consist  of  a  few  small  deeply  pitted  ob-  Crooodiliaa 
long  or  oval,  apparently  non-articulating  plates  and  fragments  of  man- 
dibles. The  most  perfect  specimen  of  the  latter  consists  of  the  anterior 
part^  five  and  a^half  inches  long,  of  the  left  ramus  of  a  mandible  with 
the  symphysis,  showing  sixteen  sockets  for  teeth  the  roots  of  which  in 
a  few  cases  remain. 

"Cope  has  described  a  species  Bottosav/raa  perrugoaxiSy^  from  the  Fort 
Union  (Laramie)  group  of  Colorado,  from  portions  of  jaws  that  strongly 
resemble  those  from  the  Bed  Deer  Biver.  Zittel  places  this  genus  with 
the  AUigatoridcR,  to  which  family  he  assigns  also  the  genera  Diplocyno- 
don^  Fomel,  and  Alligator,  Cuvier,  the  latter  being  a  living  genus. 

The  JHnosauria  are  represented  by  well  preserved  separate  parts  of  Dinoeaoriaa 
jaws,  horn-cores,  bony  scutes  (some  of  large  size,)  vertebrae,  ribs,  a  per-  '®°^*°*' 
feet  sacrum  and  parts  of  sacra,  limb-bones,  the  largest  of  which  is  a 
femur  four  feet  in  length,  and  many  other  bones. 

*  Manual  of  Palscmtology  by  H.  Alleyne  Nicholson  and  Riohard  Lydekker,  third 
edition,  1889,  vol.  IL,  p.  1118. 

t  The  Yertebrata  of  the  Gretaceoua  FormationB  of  the  West.  Hep.  IT.  S.  GeoL 
Sarv.  of  the  Territories  vol.  DL.  1875. 
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"  The  greater  number  of  maxillie  and  separate  rami  of  mandibles,  in 
some  of  which  the  teeth  are  beautifully  preserved,  are  referable  to  the 
genus  Trachodon  {Hadrosaurus),  Leidj,  and  probably  also  to  the 
original  species  of  the  genus  Trachodon  mirahilis,  Leidy,*  from  the 
Upper  Cretaceous  (Judith  River  or  Laramie)  beds  of  Nebraska,  U.S.A. 
This  genus  and  species  were  founded  on  specimens  of  teeth  discovered 
by  Dr.  F.  Y.  Hayden  in  the  bad  lands  of  the  Judith  River,  Nebraska. 
The  genera  DicloniuSy  Cope,  and  with  less  certainty  Thespesiiu,  Leidy, 
are  regarded  by  some  authorities  as  synonymous  with  the  above  genus. 
Cionodon,  Cope  and  Claoaav/rus,  Marsh,  are  two  other  upper  Cretaceous 
genera  closely  allied  to  Trachodon  and  characterized  by  the  same  type 
of  dentition. 

'*  Within  an  area  twelve  feet  square,  a  number  of  bones  representing 
the  remains,  no  doubt,  of  a  single  individual  were  found.  They  are  as 
follows : 

'*  An  almost  entire  fore-leg  represented  by  a  humerus  (two  feet  four 
inches  long),  an  ulna  and  a  radius  (both  about  two  feet  four  inches 
long),  a  metacarpal  (one  foot  long),  phalanges,  and  terminal  phalanges 
(from  three  to  four  inches  broad)  found  together  in  their  proper 
relative  order  and  indicating  an  individual  of  large  size.  With  these 
were  a  rib  (three  feet  six  inches  long),  portions  of  vertebra  and  frag- 
ments of  jaw  holding  teeth  of  the  TracJiodon  type,  as  well  as  parts  of 
the  ossified  rod-like  tendons  of  the  median  dorsal  region,  resembling 
those  referred  to  and  figured  by  Marsh  in  his  description  of  Claosaurua 
annectensf  from  the  Upper  Cretaceous  of  Wyoming.  With  the  above 
occurred  other  bones,  viz.  a  second  humerus,  a  number  of  ribs,  vertebraa 
and  some  of  the  large  bones  of  the  hind  legs,  but  it  was  impossible  to 
remove  them,  as  they  were  in  a  crumbling  condition.  The  characters 
of  the  teeth  suggest  an  individual  that  probably  belongs  to  the  species 
Trachodon  mira^Uis  or  is  nearly  related  to  it.  The  humerus,  ulna  and 
radius  bear  a  strong  resemblance  to  corresponding  bones  of  Trachodon 
Foulkeiy  Leidy,*  a  species  from  the  Upper  Cretaceous  of  New  Jersey, 
closely  allied  to  the  western  form. 

"  The  second  species  of  herbivorous  dinosaurian  is  represented  by  a 
well  preserved  left  maxilla  with  teeth  in  place.  With  these  may  be 
grouped,  as  probably  belonging  at  least  to  the  same  genus,  an  almost 
perfect  right  ramus  of  a  mandible,  sixteen  inches  long,  without  teeth 
in  the  sockets,  and  a  separate  tooth  having  two  roots.     These  specimens 

•Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadelphia,  voL  VIIL  p.  72. 
1856. 

tFiret  described  in  1890,  from  a  specimen  obtained  by  Prof essor  Marsh  in  1872  from 
the  Cretaceous  of  Kansas  and  referrod  to  at  length  in  the  Sixteenth  Annual  Repent 
of  the  United  States  Geological  Survey,  part  I.,  1896. 
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are  referable  probably  to  one  of  the  genera  of  the  CeratopsidcB,  and 
judging  from  the  teeth  most  probably  to  the  genus  Triceratops,  Marsh* 
(said  to  be  synonymous  with  AgathaurruUf  Cope). 

"  A  third  species  of  dinosaurian  from  the  £elly  River  formation  is  Lalaps. 
represented  by  teeth  and  terminal  phalanges  that  are  referable  to  the 
carnivorous  species  Loelaps  incrMscUuSj  Copa 

"  Taking  into  consideration  the  prevalence  in  the  exposures  of  the  ?*^*'^|^  ^ 
Belly  River  formation  on  the  Red  Deer  River  of  undoubted  Tra- 
ehodon  remains  and  the  scarcity  of  those  that  represent  other  genera, 
it  is  presumed  that  the  majority  of  the  larger  bones  that  were  found 
in  this  district  separately  or  in  twos  and  threes  are  referable  to  Tra- 
ehodon.  Among  the  larger  bones  of  the  collection  are  the  following : — 
A  complete  sacrum,  two  feet  seven  inches  long  and  seventeen  inches 
broad  at  its  widest  part,  having  nine  co-ossified  vertebne,  and  the  two 
ends  of  a  second  sacrum  that  was  three  feet  long  and  entire,  but  of 
which  only  the  ends  were  secured  owing  to  the  fragility  of  the 
specimen.  A  number  of  femora,  the  largest  of  which  is  slightly  over 
four  feet  long,  several  tibise  of  which  two  are  three  and  a-half  feet 
long,  an  ilium  and  a  perfect  biconcave  caudal  vertebra,  all  strongly 
resembling  the  corresponding  bones  of    Tr€tchodon  FovZkeiy   Leidy. 

''  There  are  also  many   vertebrse  a  scapula,  and  a  large  number  of 
other  bones  not  yet  definitely  referred. 

''A  number  of  horn-cores  and  bony  scutes  of  various  sizes  and  shapes,  Hom-oorai. 
the  remnants  of  a  protective  covering,  are  of  particular  interest. 
With  one  horn-core,  a  foot  long  and  between  four  and  five  inches  in 
diameter  at  the  base,  to  which  a  small  portion  of  the  skull  remains 
attached,  was  found  parts  of  a  maxilla  with  teeth  of  the  Trachodon 
type.  Judging  from  the  want  of  bilateral  symmetry  in  this  horn- 
core,  it  is  reasonable  to  suppose  that  two  horns,  one  on  either  side  of 
the  median  line  of  the  head,  proceeded  upward  from  the  top  of  the 
skull ;  also,  from  the  association  of  teeth  of  this  type  with  the  horn- 
core,  it  would  appear  that  the  species  of  Trachodon  here  represented, 
(possibly  T.  mirabUis^  Leidy,)  which  with  its  allies  have  been 
supposed  to  be  hornless,  had  well  developed  and  formidable  horns. 
The  largest  dermal  (T)  scute,  one  foot  five  inches  long,  seven  inches 
broad  and  seven  inches  thick,  consist-s  of  an  asymmetrical  passive 
base  that  is  prolonged  in  front  into  a  stout  sharply-pointed  spine 
directed  slightly  to  one  side. 

*Prooeeding8  of  the  Academy  of  Natural  Sciences  of  Philadelphia  for  1858,  vol.  X. 
1^213. 
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<*  A  slender  bone  three  feet  seven  inches  long,  supposed  to  be  an 
ischium,  is  very  similar  in  size  and  general  proportions  to  the  cor- 
responding bone  of  Cktosauirus  annectens  as  figured  by  Marsh  {op.  cU), 

"  A  specimen  that  appears  to  be  the  upper  part  of  the  cranium  of  a 
dinosaur  was  found  at  the  mouth  of  Berry  Creek,  and  with  it  were 
a  number  of  large  sharply  keeled  plates  that  evidently  formed  part  of 
a  dermal  armature.  The  former  measures  ten  inches  in  length  by 
nine  inches  in  breadth,  and  is  covered  above  and  on  the  sides  with  flat 
bony  plates.  The  dermal  plates  are  about  six  inches  long  and  three 
and  a-half  inches  high,  each  being  hollowed  out  behind,  presumably 
for  the  reception  of  the  anterior  border  of  the  plate  immediately  fol- 
lowing. The  dinosaur  represented  by  these  remains  may  have  been  a 
Cretaceous  representative  of  the  genus  ScdidosauruSy  and  perhaps 
nearly  allied  to  S,  Harriaoniiy  Owen,  from  the  Jurassic  of  England.*  The 
surfaces  of  the  bony  plates  covering  the  Red  Deer  River  specimen, 
show  markings  similar  to  those  noticed  by  Marsh  and  described  by 
him  as  characteristic  of  the  ossicles  of  Nodosaurus  textUis*  a  Creta- 
ceous species  of  a  genus  of  Stegosauria  related  to  Scelidosau/rus, 

"  The  more  important  specimens  'from  the  Laramie  series  consist 
almost  entirely  of  dinosaurian  remains,  and  are  more  fragmentary  as 
well  as  fewer  in  number  than  those  from  the  Belly  River  beds. 

*'  The  order  CItelonia  is  not  represented  amongst  the  specimens  from 
the  Red  Deer  River,  but  in  1881  Dr.  G.  M.  Dawson  collected  from 
exposures  of  the  Willow  Creek  (Laramie)  beds  on  the  Oldman  River, 
Alberta,  fragments  of  a  plastron  that  are  apparently  of  the  same  species 
with  the  specimens  from  the  Belly  River  series  of  the  Red  Deer 
River,  referred  above  to  Plastomenua  coalescens^  Copa 

'<  No  crocodilian  remains  were  found  in  the  rocks  of  this  formation. 

•*  The  bones  collected  in  1897  include,  besides  vertebrie  and  a  number 
of  broken  femora  and  tibise,  a  very  large  tibia,  four  feet  long,  and  the 
distal  or  lower  end  of  a  femur,  that,  judging  from  its  breadth  (sixteen 
inches),  must  have  had  a  length  in  the  neighbourhood  of  five  feet.  Most 
of  these  bones  are  thought  to  belong  to  Trachodon  mirahilia  on  account 
of  their  resemblance  in  structure  to  corresponding  ones  from  the  Belly 
River  beds. 

"Fragments  of  jaws  of  Trachodon  mirabUis,  with  teeth  in  place,  were 
collected  by  Mr.  T.  C.  Weston  in  1881  on  the  Red  Deer  River  in 
range  XXI,  township  32,  west  of  the  fourth  principal  meridian. 

*Vide  Sixteenth  Annual  Report,  United  States  Greoloffical  Survey,  i;>art  I,  page 
225,  pi.  Ixxv,  fig.  5. 
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*'  In  1882  Mr.  B.  G.  McCk)nnell  obtained  a  femur  three  feet  ten  inches 
long,  from  the  Laramie  of  Scabby  Butte,  Alberta.  It  appears  also  to  be 
referable  to  Trachodon  mirabilis. 

"Previous  to  1897,  the  collection  of  dinosaurian  remains  from  ihe 
LAramie  beds  of  the  Red  Deer  River  included  a  skull  of  Lcdaps  incras- 
stUtASj  Cope,  obtained  by  Mr.  J.  B.  Tyrrell  in  1884  on  the  west  bank  of 
Xnee  Hills  Creek  about  three  miles  from  its  mouth,  and  a  jaw  of  the 
same  species  collected  by  Mr.  Weston  in  1889  on  the  east  bank  of  the 
Red  Deer  River  at  a  point  about  twenty-one  miles  above  Knee  Hills 
Creek.  These  specimens  were  submitted  for  examination  to  Professor 
Cope  *  who  referred  them  to  his  species  described  in  1876  f  from  teeth 
derived  from  the  Fort  Union  (Laramie)  formation  of  Montana  and 
described  more  fully  in  the  same  year  from  a  dentary  bone  from  the 
same  region. 

«*  Comparing  the  reptilian  remains  from  the  Belly  River  beds  with  Comp^riwiiol 
those  from  the  Laramie,  it  would  appear  that  there  are  probably  three 
species  common  to  both  formations,  viz.. — Plastamembs  coaleacens, 
Trachodon  mirabUis  and  Lcdaps  incrassatuSj  also  that  these  are  the 
three  forms  most  abundantly  represented  in  the  collection.  Remains 
of  Plastamenus  coolescenB  seem  to  be  not  uncommon  in  both  formations, 
those  of  Trachod(m  mirabUis  are  abundant  in  the  Belly  River  rocks 
but  are  not  often  met  with  in  the  Laramie,  whilst  the  reverse  is  the 
case  with  those  of  Lcdaps  incrassatus. 

**  In  concluding  his  report  on  '  The  Invertebrata  of  the  Laramie  and 
Cretaceous  Rocks  of  the  vicinity  of  the  Bow  and  Belly  rivers  and 
adjacent  localities  in  the  North-west  Territory  J'  Mr.  Whiteaves 
gives  it  as  his  opinion  that  '  the  invertebrate  fauna  of  the  Belly  River 
series  seems  to  be  essentially  the  same  as  that  of  the  Laramie  of  the 
United  States  and  Canada,  unless  more  than  one  formation  has  been 
confounded  under  the  latter  name.'  This  expression  of  opinion  is 
corroborated  to  a  certain  extent  by  a  preliminary  review  of  the  vertebrate 
faunse  of  the  same  formations. 

"  Toward  the  latter  part  of  September,  a  visit  was  made  to  Muirkirk,  Mammoth 
Ontario,  where  it  had  lately  become  known  to  the  Department  that  q^?^*  ™ 
fossil  elephantine  remains  had  been  discovered.     The  bones,  which 
proved  to  be  those  of  a  mammoth,  were  purchased.     Notes  were  taken 
on  the  circumstances  attending  the  discovery  of  the  bones,  their  posi- 

*  On  the  skull  of  the  Dinoeaurian  Lcdaps  iricrattahu.  Cope,  American  Philo- 
sophical Society,  voL  XXX.,  28th  May,  1892. 

t  Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadelphia,  for  October, 
1876p  pu  248,  and  December,  1876,  p.  S40. 

X  Contributions  to  Canadian  Palaeontology,  vol.  L,  p.  89, 1886. 
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tion  relative  to  the  deposits  in  which  they  were  found  and  the  physical 
features  of  their  surroundings.'' 

Contributions       The  following  is  a  list  of  specimens  collected  by  or  received  from 
to  m«eiim.      ^^^ers  of  the  staff,  during  the  year  1898  :— 

Dr.  R.  Bell  :— 
About  thirty  fossils  from  the  drift  of  the  north  shore  of  Lake 
Superior  at  Michipicoten. 

J.  B.  Tyrrell  :— 

About  a  dozen  pieces  of  slate  with  fragments  of  fucoids  (Bt/tJwtre' 

phis  f)  from  seven  miles  north  of  Daltons  Post,  Unahini  River, 

Yukon  District. 
Twelve  specimens  of  Cretaceous  plants  from  Nordenskiold  River, 

Yukon  District. 
Specimens  of  fossil  wood  from  Alsek  River,  Yukon  District. 
Set  of  eggs  of  the  Rock  Ptarmigan  from  the  summit  of  the  Chil- 

kat  Pass. 

W.  Mclnnes  : — 

Skull  of  black  bear  (Ursi^  Americanus)  from  the  Rainy  River 
District,  Ont. 

Bone  scraper  from  Mameigwess  Lake,  in  the  same  district. 

About  forty  pieces  of  Indian  pottery  collected  by  Mr.  A.  Boyer 
at  the  foot  of  the  Long  Sault  Rapids,  on  the  Canadian  side. 
Br.  H.  M.  Ami  :— 

A  large  number  of  fossils  from  the  palfeozoic  rocks  of  Kings,  Hants, 
Colchester,  Cumberland,  Annapolis  and  Antigonish  counties, 
N.S.,  and  from  the  vicinity  of  Courtnay  Bay,  N.B.  Among 
them  there  is  a  series  of  reptilian  and  other  footprints,  referable 
to  the  genera  Sauropus  and  Hylojma,  from  the  Horton  forma- 
tion of  Kings  county  and  shales  of  the  Riversdale  series  in 
Colchester  and  Cumberland  counties. 

About  200  Silurian  fossils  from  various  localities  on  Grand  Mani- 
toulin  Island,  Lake  Huron. 

A  small  collection  of  marine  invertebrates  from  the  shores  of  the 
Avon  River,  near  the  bluff  at  Horton  Lighthouse,  Nova  Scotia 

Skull  of  Red  Fox  from  Manitoulin  Island,  Ont. 

L.  M.  Lambe  : — 

A  large  collection  of  dinosaurian,  turtle  and  crocodilian 
remains  from  the  Belly  River  formation  of  the  Red 
Deer  River  in  the  neighbourhood  of  Berry  Creek.  It  includes 
also  a  few  fish  and  plant  remains. 
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A.  E.  Barlow  : —  Contribatioiu 

to  muBOCun-^ 
Set  of  eggs  of  Loon  (Urinator  imher)  from  Loon  Lake,  Peter-  Cont. 

borough  county,  Ont. 

Three  flint  arrow-heads  from  Blackfish  Bay,  Kaminiskeg  Lake, 

Renfrew  county,  Ont. 

J.  McEvoy  : — 

198  specimens  of  fossils  from  the  Devonian,  Carboniferous  and 
Laramie  rocks  at  various  localities  in  the  Rocky  MountainSi 
west  of  Edmonton. 

A  number  of  skins  of  small  mammals,  a  few  bird  skins  and  a  set 
of  the  eggs  of  Townsend's  Solitaire,  collected  by  W.  Spread- 
borough  in  the  Rocky  Mountains,  west  of  Edmonton. 

D.  B.  Dowling  :— 

Pale  variety  of  the  American  Hare  (Leptts  Americanus) 
A  fossil  coral  {Diphyphyllum)  from  the  drift  of  the  north  shore 
of  Lake  Nipigon. 

W.  J.  Wilson  :— 

About  250  specimens  of  Silurian  fossils  from  the  Silurian  rocks 
six  miles  north  of  Canterbury  station  on  the  C.P.R.,  in  Carleion 
county,  N.B. 

Prof.  L.  W.  Bailey  :— 
Three  small  collections  of  fossils  from  the  Palaeozoic  rocks  at 
different  localities  in  New  Brunswick. 

The  additions  to  the  palseontological,  zoological  and  ethnological 
collections  from  other  sources  during  1898  are  as  follows  : — 

By  presentation : — 

(A  — Palceontology, ) 

Colonel  C,  C.  Grajit,  Hamilton,  Ont. : — 

105  specimens  of  fossils  from  the  Cambro-Silurian,  Silurian,  and 
Devonian  rocks  of  Ontario. 

U.  S.  National  Museum,  Washington,  D.C. : — 
Four  specimens  of  Ch&neies  vicina  (Castelneau)  and  one  example 
of  Favosites  Alpenewns,  Winchell,  from  the  Hamilton  formation 
of  Ontario. 

G.  Kernahan,  Thedford,  Ont.  :— 
Thirty-five  specimens  of  ten  species  of  fossils  from  the  Hamilton 
formation  of  Ontario. 
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Oootribufcions      B.  E.  Walker,  Toronto  : — 

to  museum — 

Cmu,  Specimen  of  a  large  species  of  Trochoceraa  from  the  Cormferoos 

limestone  of  St.  Marys,  Ont. 

F.  W.  Wilkins,  Norwood,  Ont.  :— 

Specimen  of  AsaphtM  (Isotdus)  maximiiSj  (or  gigaa)  from  the 
Galena^Trenton  limestone  at  Cat  Head,  Lake  Winnipeg  ;  and 
one  of  Corbicula  occidentalism  from  the  Laramie  deposits  of 
Alberta. 

(B.— Zoology/,) 

U.  S.  National  Museum,  Washington,  D.C. : — 

Specimen  of  a  rare  calcareous  sponge  (Grantia  monstimosoy 
Breitfuss)  from  Copper  Island,  Commander  Islands. 

Commander  Wakeham,  Ottawa : — 

A  number  of  marine  invertebrata  from  Hudson  Bay,  collected  by 
the  **  Diana  '*  expedition. 

Richard  Shillington,  City  View,  near  Ottawa  : — 
Set  of  four  Shrike's  eggs  from  near  Ottawa. 

F.  White,  Comptroller  N.  W.  Mounted  Police,  Ottawa  :— 
Head  of  Wood  Buffalo,  from  near  Athabasca  Lake. 

John  Fannin,  Provincial  Museum,  Victoria,  B.C.  : — 

Set  of  five  eggs  of  Gam  be  Vs  Sparrow  (Zonotrickia  Gainbeli),  from 
Beacon  Hill  Park,  Victoria. 

W.  G.  Paterson,  Thedford,  Ont.  : — 

Specimen  of  the  Star-nosed  Mole  (Condylura  cristaia)  in  the  flesh. 
D.  Lee  Babbitt,  Fredericton,  N.B. : — 

Black  variety  of  the  Red  Squirrel,  shot  on  Miscou  Island. 
Dr.  James  Fletcher,  Ottawa  : — 

Six  shells  of  Arianta  Toionsendiana,  from  a  farm  at  Salmon  Arm, 
Shuswap  Lake,  B.C. 

W.  K  Saunders,  London,  Ont. : — 

Sets  of  eggs  of  eight  species  of  birds  from  various  localities  in 
Western  Ontario, 

L.  M.  Lambe,  Ottawa  : — 

Skull  of  American  Bison  from  Old  Wives  Lake, 
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(C — Ethnology.)  Contribatioii» 

tomur 

Department  of  Indian  Affairs : —  Oo^ 

(From  Mr.  James  Wilson,  Indian  agent  on  the  Blood  Reserve, 
N.W.T.)  :— 

Medicine-pole  Bag  willed  by  "  Charcoal "  previous  to  his  execu- 
tion, who  wished  it  to  be  "  placed  in  a  museum." 

N.  J.  Slater,  Ottawa  :— 

Old  iron  axe  head  dug  up  at  Clear  Lake,  ten  miles  above  Egan- 
ville. 

W.  R.  White,  Pembroke,  Ont. 

Two  copper  adzes  found  in  1897,  by  workmen  excavating  in  O.P, 
R.  Co's.  yard  at  Pembroke. 

W.  H.  Robson,  Lethbridge,  Alberta  (per  J.  B.  Tyrrell)  :— • 
Stone  hammer  found  at  Stonewall,  Manitoba. 

F.  Dunn,  Barrys  Bay,  Ont.  (per  A.  E.  Barlow) : — 

Piece  of  Indian  pottery  and  six  stone  adzes  or  scrapers,  from 
Welshman  Island,  Barrys  Bay. 

P.  KcUy,  Carlow  township,  Ont.  (per  A.  E.  Barlow) : — 
Stone  gouge  from  Carlow  township,  Hastings  county,  Ont. 

By  exchange  : 

D.  W.  McDonald,  Edmonton,  Alta.:— 

Skull  of  Musk  Ox  from  roof  of  tunnel  run  in  the  north  bank 
of  the  Saskatchewan,  about  one  mile  below  Edmonton. 

By  purchase : 

{A, — Palceontology, ) 

Remains  of  a  mammoth  found  on  the  farm  of  Mr.  Charles  Fletcher, 
about  a  mile  and  a-half  north-east  of  Muirkirk,  Ontario,  in 
1895,  as  follows  :  Lower  jaw  with  teeth  in  place ;  upper  molars 
with  parts  of  cranium  ;  portions  of  the  tusks ;  a  few  vertebrsa 
and  ribs ;  part  of  a  scapula,  two  humeri,  an  ulna  and  radius, 
and  all  of  the  bones  of  the  hind  legs,  except  some  of  the  smaller 
ones  of  the  feet. 

A  fine  series  of  specimens  of  ''  Lituites  undatuay"  from  the  Black 
River  limestone  at  the  falls  of  the  St  Charles  River  at  Lorette, 
P.Q. 

A  number  of  choice  fossils  from  the  Levis  limestone  at  Point 
Levis,  P.Q. 
13 
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ObntribatioiiB  Five  rare  fossils  from  the  Hamilton  formation  of  Ontario. 

.^JJJJ"®""'"  Specimens  of  forty-five  species  of  fossils  from  the  Cambrian  rocks 

of  Newfoundland,  many  of  which  have  been  recently  described 

and  figured  by  Dr.  G.  F.  Mathew. 
187  specimens  of  fossil  plants  and  insects,  some  of  them  undea- 

cribed,  from  the  Devonian  rocks  at  the  Fern  Ledges,  near  St. 

John,  N.B. 

{B,— Zoology,) 

Albino  or  nearly  albino  Scaup  Duck,  from  Whitewater  Lake, 

Manitoba. 
Male  Saw-whet  or  Acadian  Owl,  {Nyctdla  Acadica)  in  dark-brown 

and  not  quite  adult  plumage,  from  the  forks  of  the  Blindman  and 

Red  Deer  rivers.  Alberta. 
Two  sets  each  of  the  eggs  of  the  Great  Black-backed  Gull  and 

White-throated  Sparrow,  and  one  set  each  of  the  eggs  of  the 

Olive-sided    Flycatcher,   Pine    Siskin,    Swamp    Sparrow  and 

Magnolia  Warbler,  from  Nova  Scotia. 
One  Osprey's  egg  from  Nova  Scotia,  and  one  unspotted  white 

Murre's  egg  from  Labrador. 

(  C, — Ethnology. ) 

Ninety-four  objects  of  Indian  manufacture  and  three  Indian  skulls, 
collected  by  Dr.  0.  F.  Newcombe  at  the  Queen  Charlotte 
Islands. 

C.  Hill-Tout,  Vancouver,  B.C.: — 
Stone  pipe  from  Lytton. 

NATURAL   HISTORT. 

On  the  work  done  by  himself,  or   under  his  immediate  control. 
Professor  J.  Macoun  reports  as  follows  : — 
Work  done  ''After   the  completion  of  my  last  summary  report  I  spent  the 

tiim  "^"^^^  winter  months  writing  a  catalogue  of  the  Water  Birds  of  Canada,  which 
includes  notices  of  the  breeding  habits  and  geographical  distribution  of 
each  species  so  far  as  known  to  us.  The  birds  of  Alaska,  Greenland 
and  Newfoundland,  as  well  as  those  of  the  Dominion  itself,  have  been 
included  in  order  to  render  it  as  complete  as  possible. 

''  A  good  deal  of  time  was  also  spent  in  working  up  the  collections  of 
cryptogams  made  in  the  Rocky  Mountains  during  the  summer  of  1897. 
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This  with  the  regular  rontine  of  the  office  kept  me  fully  employed 
until  the  spring  was  well  advanced. 

"  My  work  on  the  Lichens  of  the  Dominion  was  also  advanced  a 
stage  by  the  collections  of  the  preceding  summer  in  the  Kocky  Moun- 
tains, and  the  question  arose  whether  the  '  barrens '  of  Cape  Breton 
Island  did  not  produce  a  lichen  flora  that  would  connect  that  of  Quebec 
with  that  of  Labrador. 

"  In  accordance  with  your  instructions  I  started  for  Cape  Breton  Field  work, 
Island  on  the  first  of  July  last  in  order  to  make  an  examination  of  the 
flora  of  that  part  of  Canada.  In  the  summer  of  1888  I  made  an  exa- 
mination of  Prince  Edward  Island,  forming  a  high  opinion  of  its  agri- 
cultural capabilities.  This  season's  work  has  convinced  me,  that,  in 
regard  to  agriculture,  the  capabilities  of  Cape  Breton  have  been  much 
underrated.  While  on  the  island  I  travelled  in  a  wagon  to  Margaree, 
Gape  North  and  Louisbourg,  besides  making  numerous  minor  trips. 
I  collected  extensively  at  all  points.  As  a  result  of  my  two  months 
work  I  brought  back  over  one  thousand  species  of  plants,  not  one  of 
which  indicated  a  frosty  summer  climate. 

"  I  had  heard  much  of  the  '  barrens '  of  the  north  end  of  the  island,  ^o  boieal 
and  expected   to  find  growing  on  this  elevated  plateau   many  plants  fer^onSlan^L 
identical  with  those  of  Labrador,  but  I  failed  to  discover  any.     It  is 
true  there  were  lakelets,  ponds,  marshes,  bogs  and  bare  rocks  with  a 
very  varied  vegetation,  but  nothing  more  arctic  than  could  be  found 
within  thirty  miles  of  Ottawa. 

"Along  the  north  shore,  at  McNeil  Harbour  and  Aspy  Bay,  I 
expected  to  find  boreal  vegetation,  but  failed  just  as  completely  as  on 
the  *  barrens.'  Being  still  unsatisfied  I  examined  the  vegetation  on 
Boulardarie  Island,  at  both  North  and  South  Sydney,  at  Mira  Bay,  at 
Louisbourg  and  its  vicinity,  and  although  the  whole  region  about 
Louisbourg  was  bathed  in  fog  and  gave  evidence  of  almost  continual 
saturation^  yet  boreal  vegetation  was  wanting. 

"  Three  years  since,  Dr.  B.  L.  Robinson,  curator  of  the  Gray  Her-  Newfoiind- 
harium  at  Cambridge,  Mass.,  made  extensive  collections  on  Newfound-    °      "^  ' 
land  along  the  line  of  the  new  railway.     A  set  of  these  plants  was 
presented  to  our  herbarium,  and  they,  too,  point  to  a  much  better 
climate  in  southern  Newfoundland  than  has  generally  been  attributed 
to  it, 

"  When  I  made  my  examination  of  Prince  Edward  Island,  ten  years  Agriculture 
sgcS  the  agricultural  standing  of  the  island  was  not  very  high,the  land  inland, 
although  well  cultivated  in  many  places  was  wet  and  undrained  and 
poor  crops  were  being  raised.     Cheese  making  had  been  tried  and  had 
13} 
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failed  and  many  of  the  farmers  saw  no  prospect  of  bettering  them- 
selves. More  light  has  since  been  shed  on  old  methods,  a  new  start  in 
cheese-making  has  been  made  and  Prince  Edward  Island  has  now  over 
300  cheese  factories  in  successful  operation. 

"  Agriculture  is  much  more  backward  on  Cape  Breton  Island  now^ 
than  it  was  ten  years  ago  on  Prince  Edward  Island.  The  cause  of 
this  is  not,  however,  a  climatic  one.  Its  inhabitants  are  not  an  agri- 
cultural people,  and  consider  farming  as  merely  an  adjunct  to  fishing, 
which  was  formerly  very  profitable,  but  now  is  too  uncertain  to  make 
it  the  chief  business.  The  mines  have  also  drawn  many  from  the  land. 
On  all  parts  of  the  island  where  cultivation  is  attempted  I  saw  good 
<^rops.  Oats,  wheat,  barley  and  potatoes  were  excellent,  but  much  of 
^he  hay,  which  was  the  chief  crop,  was  poor. 

'*  Owing  to  inequalities  of  surface  there  are  few  level  fields  except  in 
the  valleys  of  streams,  and  a  regular  system  of  agriculture  was  not 
observed  anywhere.  Generally  a  farm  consists  of  pasture  and  hay- 
meadow  with  patches  of  oats,  barley  or  potatoes  scattered  about  without 
any  system.  Although  the  meadow  next  to  the  oats  produced  poor 
hay  which  in  many  cases  was  chiefly  ox-eye  daisy  (Chrysanthemum 
Leucanthemum)y  the  oats  were  always  tall  and  well  headed,  showing 
that  the  poor  hay  was  not  the  result  of  poor  soil  but  of  want  of 
culture.  Everywhere  I  went  it  was  painfully  evident  that  agri- 
culture was  neglected  on  the  island,  and  the  people  were  falling  into 
the  belief  that  their  soil  could  not  compete  with  that  of  other  lauds  in 
the  raising  of  any  kind  of  produce. 

**  Farming  of  a  better  class  was  found  on  Boularderie  Isleind,  but 
even  there,  vegetables  and  fruits  were  nowhere  seen.  The  mast  notable 
thing  on  the  whole  island  was  the  absence  of  gardens  containing 
vegetables,  and,  dependent  on  this,  the  absence  of  vegetables  on  the 
table.  I  asked  in  many  localities  why  the  farmers  raised  no  vege- 
tables, and  was  told  that  formerly  fish  were  traded  for  vegetables, 
and  that  as  the  fisheries  became  reduced  vegetables  were  no  longer 
obtainable. 

"  As  a  result  of  my  observations  on  the  routes  already  noted,  it 
appears  that  there  is  not  only  abundance  of  moisture  both  in  the 
soil  and  atmosphere,  but  sufficient  summer  heat  both  by  day  and  night  to 
produce  an  extraordinary  amount  of  growth  in  July  and  August.  With 
the  permission  of  Mr.  Alex.  Graham  Bell,  who  owns  1100  acres  on  a 
point  stretching  into  Bras  d'Or  Lake  at  Baddeck,  I  made  a  ca^reful 
examination  of  his  farm  and  gardens,  and  found  that  his  was  a  real 
experimental  farm.  Wheat,  oats,  barley,  potatoes  and  all  kinds  of 
vegetables  were  excellent,  the  only  desideratum  being  better  under- 
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draining.  There  was  a  fine  orchard  with  abundance  of  fruit,  the 
only  drawback  being  the  too  great  growth  of  new  wood,  a  circum- 
stance paralleled,  in  so  far  as  mj  experience  goes,  only  in  the  Fraser 
Talley  in  British  Columbia,  where  a  similar  equable  temperature  and 
saturated  atmosphere  exist 

"  At  Baddeck  Mr.  Blanchard  also  has  both  an  orchard  and  a  garden, 
and  although  the  land  is  neither  well  drained  nor  well  cared  for, 
growth  and  production  were  wonderful.  But  with  Mr.  Bell's  farm  and 
Mr.  Blanchard's  garden  as  object  lessons,  scarcely  any  attempt  is  being 
made  by  others  to  improve  the  system  of  agriculture,  and  young 
people  continue  to  emigrate  to  the  New  England  States  in  search  of 
inferior  positions,  while  the  natural  resources  of  their  own  country 
remain  undeveloped. 

"  This  state  of  things  is,  however,  not  likely  to  last  much  longer,  as 
tourists  from  many  parts  of  the  United  States  and  Canada  are  now 
becoming  acquainted  with  the  possibilities  of  the  region. 

"  As  you  are  aware,  I  have  had  the  opportunity  of  studying  the  Clinuite  tuit- 
vegetation  of  nearly  every  part  of  Canada,  and  from  the  relation  of  growing. 
flora  to  climate  I  feel  quite  safe  in  predicting  a  great  future  for 
Cape  Breton.  Many  years  ago  I  spent  some  time  in  the  Annapolis 
valley,  and  am  satisfied  that  that  part  of  Cape  Breton  Island  about 
the  Bras  d'Or  lakes  is  equal  to  the  Annapolis  valley  as  a  fruit-grow- 
ing country.  Why  the  people  have  been  so  long  in  ignorance  of  their 
great  opportunities  and  the  capabilities  of  their  country  is  not  for  me 
to  say,  but  in  the  production  of  butter,  cheese  and  beef  Cape  Breton 
should  in  each  case  show  as  good  results  as  Prince  Edward  Isleind. 
Potatoes,  which  at  present  are  largely  imported  from  Prince  Edward 
Island,  are  just  as  sure  a  crop  in  Cape  Breton,  and  a  similar  amount 
of  enterprise  will  produce  equally  good  results  in  both  places. 

"  As  to  fruit-growing  a  few  words  more  may  be  said  :  Mr.  Blanchard 
of  Windsor,  Nova  Scotia,  a  leading  fruit  grower  there,  was  at  a  public 
meeting  in  Baddeck  addressed  by  me  last  August.  At  this  meeting  I 
asserted  that  the  Bras  d'Or  lakes  were  as  well  suited  for  the  growing 
of  apples  as  the  Annapolis  valley.  After  I  had  finished  speaking,  Mr- 
Blanchard  said  that  he  held  opinions  identical  with  my  own,  and 
hoped  that  he  would  live  to  see  their  proof. 

"  According  to  Mr.   Bell,  the  thermometer  in  winter  never  goes  Equable 
lower  than  10'  below  zero,  and  often  the  Bras  d'Or  Lake  is  not  frozen  *®°*l^*^""- 
over  until  the  end  of  January.     The  spring  is  late,  but  as  the  buds  do 
not  develop  too  early,  this  is  really  a  safeguard  against  injury.     The 
heat  of  summer  is  tempered  by  the  adjoining  waters,  and  in  autumn 
it  is  maintained  by  the  heated  waters  of  the  Bras  d'Or  Lakes.    Middle 
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River,  Lake  Ainslie,  Margaree  district,  and  many  other  smaller  areas 
are  just  as  good  as  that  specially  referred  to  above,  but  the  future  of 
one  and  all  lies  in  the  education  of  the  people  to  the  possibilities  of  their 
country. 

Distribution  "  The  distribution  of  the  trees  of  the  natural  forest  is  much  the 
same  in  Cape  Breton  as  that  found  elsewhere  in  the  maritime  provinces. 
Generally  spruce  and  fir  are  fpund  both  on  hill  sides  and  level  spots,  but 
in  all  cases  they  are  on  land  where  the  soil  is  impervious.  These  trees 
form  the  bulk  of  the  forest  vegetation  in  the  vicinity  of  Baddeck,  but  in 
the  interior  of  the  island  and  in  the  northern  peninsula  much  birch 
is  mingled  with  them  ;  and  beech  and  sug  ir-maple,  though  not  so 
abundant,  are  also  found  in  considerable  quantity.  The  last-named 
trees  are  found  chiefly  on  rocky  slopes  or  on  better  drained  soil 
than  that  on  which  birch  grows.  All  the  species  of  trees  found  on  the 
island  were  vigorous,  and  in  no  case  seemed  out  of  range.  When 
cleared  lands  are  encroached  upon  by  young  growth,  however,  they 
become  invariably  covered  with  spruce  and  fir.  This  shows  the  neces- 
sity of  draining  in  order  to  keep  the  land  in  a  fertile  state,  suitable  to 
the  growing  of  crops.  Unless  this  be  done,  no  success  can  be  ex- 
pected. 

"  Fine  large  red  oaks  (Qiiercua  I'ubra),  though  few  in  number  were 
seen  on  the  north  side  of  Smoky  Mountain,  nearly  1000  feet  above 
the  sea.  On  the  plateau  between  Halfway  House  and  Aspy  Bay,  a 
fine  tract  of  old  forest  was  passed  through,  where  yellow  birch  and 
sugar-maple  constitute  a  large  part  of  the  growth  and  many  trees  of  a 
large  size  were  seen. 

Climato.  "  A  word  or  two  must  be  said  of  the  Bras  d'Or  Lake  and  of  the 

Little  and  Big  Bras  d*Or.  Owing  to  the  narrowness  of  the  latter,  cold 
sea-water  can  scarcely  affect  the  lakes,  so  that  there  is  an  interior 
basin  filled  with  warm  water  during  the  summer,  which  keeps  the 
lands  around  it  bathed  night  and  day  in  an  atmosphere  in  a  more 
agreeable  condition  than  that  of  any  other  locality  I  know  of.  The 
advance  of  the  spring  is  slow,  but  the  air  is  not  chilled,  nor  does  the 
temperature  rise  very  high,  so  that  there  is  every  condition  necessary 
to  the  growth  of  fruits  requiring  a  fairly  low  summer  temperature. 
Growth  in  July  and  August  is  luxuriant^  and  the  long  autumn  with- 
out heat  or  frost  is  quite  analogous  to  that  which  gives  the  Annapolis 
apples  their  high  flavour  and  great  market  value. 

"  The  real  mildness  of  the  climate  can  be  better  understood  when  it 
is  known  that  amongst  other  tender  shrubs,  grown  by  Prof.  Bell, 
rhododendrons  flourish,  and  are  not  in  the  least  injured  in  the  winter. 
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These  shrubs  do  not  grow  well  in  Ontario,  except  in  the  south-western 
peninsula,  and  even  there  success  is  not  certain. 

**  In  the  neighbourhood  of  Sta  Ann  Harbour  and  at  Louisbourg,  Introduoed 
certain  species  of  plants  were  collected  that  seemed  to  have  been  ^ 
introduced  in  the  period  of  the  French  occupation.     Amongst  these 
are  : — Alopecurus  prcttensis  (French    timothy),  Angelica    Bylvestris^ 
Senecio  aylvcUica  and  Scabioaa  aucciaa. 

**  Before  going  to  Cape  Breton,  I  had,  like  many  others,  a  very 
mistaken  notion  of  the  '  barrens '  in  the  northern  part  of  the  island. 
After  spending  some  time  in  the  north  and  on  the  plateau,  the  condi- 
tions producing  these  barrens  became  evident.  Along  the  base  of  the 
escarpment  bordering  the  plateau,  the  subsoil  is  generally  impervious, 
and  here  spruce  and  fir  occupy  the  ground.  The  broken  face  of  the 
escarpment  is  usually  covered  with  broad-leaved  trees,  such  as  maple, 
beech  and  birch,  because  it  is  well  drained. 

''  The  'barrens'  themselves  are  classified  by  the  fruits  they  produce,  Charaoierof 
as,  blue-berry  barrens,  bake-apple  barrens,  etc.,  but  the  cause  of  all 
is  the  same.  The  soil  is  but  a  light  covering  and  of  a  peaty  nature. 
Owing  to  the  impervious  character  of  the  rock  below,  all  water  that 
falls  lies  on  the  surface,  producing  marshes  or  peat-bogs,  while  the 
higher  levels  or  slopes  may  be  wet  or  dry  forest  or  devoid  of  trees ;  in 
such  cases  they  form  '  blue-berry  barrens.'  The  '  bake-apple  barrens ' 
are  great  bogs  covered  chiefly  with  Bubus  Chammmorus  (the  bake- 
apple)  €uid  a  few  ericaceous  shrubs. 

"That  this  general  statement  is  true  is  verified  by  the  streams 
descending  from  the  eastern  side.  These  run  in  channels  cut  out  of 
the  granite,  and  have  white  sand  in  their  beds  and  no  mud,  yet  all  the 
water  discharged  by  them  is  dark-coloured  and  is  nothing  more  nor 
less  than  the  surplus  bog  water  that  has  oozed  over  the  rim  of  the 
various  depressions  at  higher  levels. 

"  The  '  intervales '  are  the  river- valleys,  and  these  always  have  good  "  Intervales.'' 
goil*  but  during  very  high  water  are  subject  to  overflow.  Here  the 
American  elm  {Ulmus  Americana)  attains  a  large  size,  and  gives  a 
more  western  character  to  the  country  than  any  other  object.  Here 
also  are  the  best  farms  and  the  future  seats  of  the  cheese  and  butter 
industry  which  in  the  near  future  is  certain  to  render  Cape  Breton 
wealthy. 

'*  My  chief  scientific  work  in  Cape  Breton  was  of  course  in  connection  Natnnl 
with  its  flora.  A  number  of  interesting  species  were  coUected  in  various  JgctiS 
parts  of  the  island,  and  some  new  points  as  regards  distribution  brought 
to  light.     An  island  flora  is  always  interesting  and  the  comparatively 
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small  number  of  species  that  were  of  general  distribution  goes  to  show 
that  the  majority  of  the  forms  were  late  comers,  as  very  many  of  them 
were  found  in  only  one  or  two  localities. 

"  In  the  ravines  at  the  Big  Intervale,  were  veiy  many  beautiful 
ferns,  prominent  among  which  were  the  Male  fern  (Aspidium  Frnx- 
mas)  and  Braun's  fern  {Aspidium  aculecUum  var.  Braunii,)  Dr.  Geo, 
Lawson  many  years  ago  found  the  Male  fern  by  Ste.  Ann  Harbour 
and  on  the  slopes  of  Smoky  Mountain,  and  here  too  the  writer  found 
it  in  abundance.  Another  of  Dr.  Lawson's  finds — PotentUla  Tormen- 
tilla — was  observed  by  me  at  Port  Bevis,  very  near  where  he  collected  it. 

''  Notes  were  made  on  the  birds  seen  during  the  summer  but  no 
specimens  were  collected. 

"  Early  in  September  I  returned  to  Ottawa  and  at  once  commenced 
to  collect  and  examine  the  fungi  of  the  neighbourhood,  working 
steadily  at  this  until  the  season  was  closed  by  severe  ivoaX,  early  in 
November.  Over  600  species  were  collected,  and  the  great  majority 
were  determined,  but  there  still  remain  a  number  of  undetermined  forms 
which  require  study. 

^' Since  the  close  of  the  collecting  season  I  have  been  engaged  in 
determining  the  mosses,  liverworts,  lichens  and  fungi  collected  while 
in  Cape  Breton. 

"  My  assistant,  Mr.  J.  M.  Macoun,  remained  in  the  office  during 
the  whole  year,  his  only  collecting  being  in  the  vicinity  of  Ottawa. 
No  general  collection  was  made,  his  work  in  the  field  being  confined 
almost  entirely  to  the  two  genera  Viola  and  Carex,  Three  species  of 
violets  new  to  science  were  discovered  near  Ottawa,  and  one  that  had 
not  before  been  found  in  Canada.  About  seventy  species  of  Carex 
were  collected  and  identified. 

"  The  routine  work  increases  from  year  to  year,  and  the  number  of 
specimens  sent  for  determination  has  grown  so  large  that  much  time 
is  occupied  in  it.  Small  collections  of  a  few  species  come  from  all 
parts  of  Canada,  and  during  the  year  several  collections  of  from  100 
to  300  species  have  been  determined.  The  specimens  are  often  far 
from  good  and  the  time  spent  in  determining  them  is  frequently  out 
of  all  proportion  to  the  value  of  the  information  gained.  I  cannot, 
however,  suggest  any  improvement  in  the  way  this  work  is  now  done, 
as  from  the  most  unpromising  collections  valuable  information  as 
regards  the  distribution  of  our  plants  is  often  obtained, 

'<  The  most  important  botanical  work  now  being  done  in  Canada  out- 
side our  own  department,  ia  on  the  east  and  west  coasts  of  the  conti- 
nent. Mr.  Lawrence  W,  Watson  is  working  up  the  flora  of  Prince 
Edward  Island,  and  Mr.  J.  B.  Anderson,  Deputy  Minister  of  Agricul- 
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txire  for  the  province  of  British  Oolumbia,  is  doing  work  on  similar 
lines  on  the  west  coast.  These  gentlemen  and  others  working  with 
them  have  sent  their  difficult  species  to  us  for  determination,  and 
while  we  have  been  of  some  assistance  to  them,  their  work  has  added 
much  to  our  knowledge  of  the  distribution  of  Canadian  plants. 

"  The  botanists  of  South-western  Ontario  are  also  doing  good  work 
and  from  J.  Dearness,  Public  School  Inspector,  London,  Ont. ;  Dr.  J. 
Carroll  and  J.  A.  McCalla,  St.  Catharines,  Ont. ;  J.  M.  Dickson, 
Hamilton,  Ont.,  and  W.  Scott,  Head  Master,  Normal  School,  Toronto, 
we  have  received  valuable  contributions  to  our  knowledge  of  the  flora 
of  Ontario. 

*'The  most  important  collections  made  by  Geological  Survey  parties  Geological 
were  those  brought  in  by  Mr.  Jas.  McEvoy  and  Mr.  J.  B.  Tyrrell.  ^^Z7  ''''"*°' 
Mr.  Spreadborough,  who  was  attached  to  Mr.  McEvoy's  party, 
though  without  any  special  botanical  knowledge,  made  excellent  col- 
lections of  the  plants  of  the  Bocky  Mountains  east  and  west  of  the 
"YellowHead  Pass,  which  may  be  considered  to  very  completely  represent 
the  flora  of  that  region.  More  than  500  species  of  flowering  plants  were 
brought  back,  besides  many  cryptogams.  So  far  as  his  collection  has  been 
worked  up,  it  includes  only  one  new  species,  Viola  cyclophyUa.  but  the 
northern  limit  of  many  forms  has  been  extended,  and  several  plants 
were  found  by  him  that  have  not  been  collected  since  Drummond's  time. 
His  collection  of  skins,  and  notes  on  the  fauna  of  the  same  region,  add 
much  to  our  knowledge  of  bird  and  mammal  distribution.  Mr. 
Tyrrell's  collection  of  plants,  though  not  large,  included  one  species 
new  to  Canada  and  several  that  had  not  before  been  recorded  from 
the  Yukon  District. 

<<  The  records  of  new  species  and  extensions  of  limits  have  been  noted  Published 
bj  my  assistant  and   published  either  in  the  Canadian  Record  of  ^^'^ 
Science  or  the  Oitatva  Naturalist,     Reprints  of  these  notes,  as  well  as 
a  list  by  myself  of  the  cryptogams  found  in   the  vicinity   of  Ottawa, 
have  been  distributed  to  the  principal  natural  history  museums  and 
the  leading  botanists  of  Europe  and  America. 

'^  So  much  time  has  been  spent  on  routine  work,  that  the  accumu- 
lated material  of  our  own  collecting  of  previous  years  has  not  yet  been 
worked  up;  only  2515  sheets  of  specimens  have  been  mounted,  as 
follows  :— 

Canadian  flowering  plants 1,025 

United  States  "             "     466 

Foreign              "             "     506 

Cryptogams 518 

2.516 
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Plants  dia-  ''  The  distributions  from  the  herbarium  have  not  been  large,  little 

tributed.         ^£jj^^  being  available  for  this  purpose.     But  1740  specimens  were  sent 

out,  nearly  all  of  these  being  in  exchange  for  specimens  received  in 

previous  years." 

Report  by  Dr.      ^^'  J^mes  Fletcher,  F.R.S.C.,  Entomologist  and  Botanist  to  the 

J.  Fletcher.     Central  Experimental  Farm,  in  his  capacity  as  honorary  curator   of 

the  entomological  collections  of  the  Geological  Survey,  contributes  the 

following  brief  report : — 

Bntomological      *'  I  have  the  honour  to  report  that  the  entomological  collections  are 

ooUeotions.       jj^  good  condition.     The  only  additions  made  during  the  past  year  are 

some  species  from  Banff  collected  by  Mr.  N.  B.  Sanson  and  some 

athers  collected  by  myself  at  the  same  place  and  in  British  Columbia. 

These  referred  to  are  all  Lepidoptera.    In  addition  I  was  glad  to  have 

an   opportunity  last  autumn  to  secure  a  good  series  of   Canadian 

specimens  of  the  Rocky  Mountains  Locust  (Menaloplus  spretus,  Uhler) 

together  with    some   of  its   parasites.      These   were   from  southern 

Manitoba. 

"  The  collection  of  Lepidoptera  for  the  Banff  museum,  made  in 
accordance  with  your  request,  has  been  added  to,  and  will,  I  trust,  be 
of  interest  to  the  many  visitors  who  call  at  the  museum  at  Banfif.  Mr. 
N.  B.  Sanson  has  made  some  interesting  captures.  Mr.  Dippie,  of 
Toronto,  has  also  presented  a  specimen  of  the  rare  Agynuis  aatarte 
for  this  collection,  taken  by  him  at  Banff  last  summer.  This  species 
was  taken  in  the  Rocky  Mountains  early  in  this  century  by  a  collector 
sent  out  by  Lord  Derby  ;  but  the  specimen  was  lost  and  the  species 
was  not  again  seen  until  re-discovered  by  Mr.  I.  E.  Bean  at  Laggan  a 
few  years  ago.  That  was  the  only  known  locality  until  Mr.  Dippie 
took  the  specimen  referred  to,  which,  although  in  very  poor  condition, 
will  serve  to  identify  any  captures  that  in  future  may  be  made  at 
Banff. 

"  No  collections  were  this  year  made  by  officers  of  the  Geological 
Survey.  If  some  of  those  who  may  go  to  the  Yukon  District  could  be 
induced  to  collect,  every  specimen  sent  in  would  be  of  extreme  interest." 

Maps. 

Maps.  Mr.  James  White,  Gfeographer  and  Chief  Draughtsman,  reports  as 

follows  on  the  mapping  work  and  related  subjects  : — 

"  During  the  past  year  Mr.  C.  O.  Senecal  has  compiled  the  additions 
to  the  'Three  Rivers'  sheet  of  the  'Eastern  Townships'  map,  and 
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to  the  2nd  edition  of  sheets  I,  II  and  III  of  the  Yukon  map,  and  Maps  OiwiL 
autographed  the  map  of  the  'Corundum  Belt/  Mr.  L.  N.  Richard 
has  compiled  the  Nottawaj  River  map,  completed  the  Western 
Nova  Scotia  map,  and  has  made  zinc-cut  drawings  for  several 
reports.  Mr.  W.  J.  Wilson  has  been  employed  on  the  map  of 
the  Dominion,  on  general  draughting  work  and  has  calculated  the 
latitudes  and  departures  of  the  surveys  made  by  me  last  autumn. 
Mr.  Wilson  was  detached  from  August  5th  to  October  25th  to  assist 
Mr.  R.  Chalmers  in  the  area  covered  by  the  Fredericton  sheet  (IN. 
W.  New  Brunswick).  Mr.  J.  F.  K  Johnston  has  completed  the  com- 
pilation of  sheet  121,  Ontario  and  Quebec.  Mr.  Johnston  also  assisted 
me  in  the  field  for  a  short  time.  Mr.  O.  K  Prudhomme  has  traced 
for  the  engraver  seven  plans  of  Nova  Scotia  gold  districts,  has  been 
employed  on  the  revision  of  portions  of  the  map  of  the  Dominion  and 
has  had  charge  of  the  stock  of  maps  held  for  sale  and  distribution. 
Mr.  W.  M.  Ogilvie  was  employed  on  general  draughting  work  to 
February  28th,  when  he  left  to  accept  the  position  of  mining  engineer 
to  a  Yukon  company.  Mrs.  Sparks  has  been  employed  on  the  catalogu- 
ing of  the  maps  and  plans  since  November  7th. 

"  There  is  at  present  a  congestion  of  mapping  work  in  the  office^ 
leading  to  delay  in  the  preparation  of  several  maps.  An  additional 
map-compiler  is  required  to  catch  up  with  the  work,  particularly 
as  the  increasing  demand  for  the  maps  of  the  Survey  is  rafndly  exhaust- 
ing them  in  certain  districts,  especially  where  mining  development 
or  prospecting  is  being  carried  on,  necessitating  the  publication  of 
revised  editions  of  many  of  them.  The  additions  and  corrections 
required  to  bring  these  new  editions  up  to  date,  frequently  involve 
almost  as  much  labour  and  time  as  the  preparation  of  a  new  map. 

'*  During  the  year,  eleven  new  maps  and  a  second  edition  of  the  three 
sheets  of  the  Yukon  map  were  published  and  twenty-five  maps  are 
now  being  engraved  or  photo-lithographed.  Amongst  these  are  sheets 
42  to  49  and  56  to  5d,  Nova  Scotia,  the  colour-stones  for  which  will 
be  completed  for  printing  as  soon  as  certain  questions  connected  with 
the  geological  classification  are  determined.  A  second  edition  of  the 
Sydney  coal-field  maps  is  nearly  ready  for  publication  and  will  be 
issued  early  in  1899.  Similar  editions  will  shortly  be  required  of  the 
Rainy  Lake,  Moose  River  and  Louisbourg  sheets. 

'*  The  Glace  Bay  sheet  has  been  engraved  on  copper  and  the  West 
Kootenay  and  Three  Rivers  sheets  are  now  being  engraved.  The  capa- 
bility of  showing  minuter  details,  its  lightness  and  the  fact  that  cor- 
rections and  additions  can  be  made  by  'beating  up'  without  injuring  the 
other  work,  gives  the  copper-plate  many  advantages  over  the  stone.  It 
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Map*— Cbn^  is  therefore  desirable  that  all  maps  of  the  standard  series  should  be  en- 
graved on  copper,  thus  allowing  the  publication  of  subsequent  edi- 
tions, with  corrections,  with  the  quality  of  the  work  unimpaired. 

**  The  compilation  of  the  altitudes  of  the  Dominion  has  been  con- 
tinued and  much  information  on  the  subject  has  now  been  collected, 
which,  however,  requires  a  great  deal  of  collation  and  arranging  before 
publication.  Information  has  been  supplied  to  members  of  the  staff 
and  others  who  have  applied  from  time  to  time. 

"  From  March  14th  to  25th  was  spent  by  me  in  Montreal,  copying 
levels  from  the  profiles  in  the  Grand  Trunk  and  Canadian  Pacific 
Railway  offices.  It  is  to  be  regretted  thac  the  engineers  of  railways 
do  not  generally  recognize  the  usefulness  of  such  a  compilation  and, 
as  has  been  done  in  the  United  States,  furnish  blue-prints  of 
their  condensed  profiles.  A  general  knowledge  of  the  altitudes  of 
a  district  through  which  a  proposed  line  of  railway  is  to  run,  would 
often  save  a  company  thousands  of  dollars  and  much  time.  Many  of 
the  railway  profiles  filed  in  the  Department  of  Railways  and  Canals 
are  inaccurate  and  deficient  in  information  as  regards  the  position  of 
stations  and  other  important  points,  which  increases  the  difficulties 
encountered  in  reducing  the  levels  to  a  common  plane  of  reference  and 
in  correlating  them  with  those  of  other  railways. 

"  From  September  7th  to  October  7th  was  spent  in  the  field.  Transit 
and  chain  traverse-lines  were  carried,  by  way  of  the  Canadian  Pacific 
Railway,  from  Ottawa  to  Sharbot  Lake,  90  miles,  from  Carleton 
Junction  to  Chalk  River,  98  miles,  and  by  way  of  the  Kingston  and 
Pembroke  Railway,  from  Renfrew  to  Barry  vale,  16  miles.  These  will 
form  base-lines  for  the  compilation  of  sheets  119  and  122  of  the 
Ontario  series  and,  with  the  work  of  previous  years,  give  a  traverse 
of  Ontario  from  Ottawa  to  Georgian  Bay  with  a  connection,  at  King- 
ston, with  the  triangulation  of  the  U.  S.  Coast  and  Greodetic  Survey. 
Unfortunately,  circumstances  prevented  the  extension  of  the  Chalk 
River  line  to  Mattawa  which  has  been  determined  in  longitude  by  the 
Department  of  the  Interior  and  Quebec  Government.  Similar  traverses 
were  also  made  of  the  M.  &  O.,  C.  A.,  N.  Y.  &  O.,  St.  L.  &  O.,  and 
C.  P.  R.  (North  Shore)  railways  in  the  vicinity  of  Ottawa,  to  form  a 
basis  for  a  map  on  a  scale  of  one  mile  to  one  inch,  of  the  city  and 
surrounding  country  within  a  radius  of  ten  miles. 

'<  The  following  positions  have  been  determined  by  the  surveys  of  the 

past  summer  : — 

Long.  Lat. 

Ottawa,  flagstaflF  Parliament  Buildings...  76**  42'  02.^8  45**  25'  28" 

Stittsville  station TS''  55'  20*  45*  15'  81" 

Carleton  junction 76^  08'  21"  45*  08'  08" 
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Long.  Lat.  Maj-    qm^^ 

Frwiktown  station 7(?*  04' 56"  46°  01' 89* 

Perth  **      76°  14' 64"  44°  64' 18* 

Maberly  "      76°  81' 13"  44°  49' 67* 

SharbotLake  "      76"  41' 89"  44°  46' 27* 

Arnprior  "      76°  21' 39"  46°  26' 08* 

SandPoint       "      76°  26' 09"  46°  29' 19* 

Renfrew  "      ...76°  41' 04"  46°  28' 31* 

Pembroke         **      7r  06' 41"  46°  49' 48* 

Chalk  River    "      7r  26' 68"  46°  00' 68* 

Calabogie         '*      76°  42' 12"  46°  18' 20* 

"Below  are  some  magnetic  declinations  deduced  from  readings  of  a 
five-inch  needle  on  the  transit : — 

Ottawa,  Sept.,  1898 11°  46' 

Franktown,  Sept.,  1898 11°  26' 


Elmsley 
Perth 

It 
II 

M 
II 

U 

0.. 

II     ,  , 

10°  46' 

II     ...,,...,,., 

10°  00' 

Arnprior 
Calabogie 
Cobden 

10°  40' 

10°  10' 

10°  00' 

Graham 

II     ,.,, 

g"  15' 

Pembroke 

9°  20' 

Petewawa 

9°  46' 

L'Amable  P. 
Onnsby 

Sept,  1890  (mean 
II         II      

of  two) 

8°20' 

8°  40' 

Gelort,  Sept.,  1896 6°  60' 

Einmount,  Sept.,  1896  (mean  of  eight) 8°  02' 

OakhillP.O.        «    n    (mean  of  two) 6°  37' 

Homcastle  P.  O.  n     ..     6°  13' 

Dalrymple  P.  O.  .•    ..     6°  36' 

Silver  Creek  station,  Sept.,  1896  (mean  of  two) 6°  30' 

"  An  enumeration  of  the  maps  published  during  the  past  year,  or  in 
course  of  preparation  is  appended  herewith  : — 

Maps  printed  in  1898, 

Area  in 
square  miles 

275  Yukon  District  and  Northern  portion  of  British  Columbia— Sheet  I 

— Dease  and  Stikine  Rivers  (2nd  edition)— Scale  8  miles  to  1  inch.        36,640 

276  Yukon  District  and  Northern  portion  of  British  Colambia— Sheet  II 

—Upper  Liard,  Frances  and  Pelly  Rivers  (2nd  edition)— Scale  8 

miles  to  1  inch 36,640 

277  Yukon  District  and  Northern  portion  of  British  Columbia — Sheet  III 

—Lower  Pellj  River  and  Lewes  and  Taiya  Rivers  (2nd  edition) — 

Scale  8  miles  to  1  inch 46,680 

639   Ontario— Ccrondum  Belt  in  Hastings  and  Renfrew  Counties— Scale  6 

miles  to  1  inch 766 

624   NoTa  Sootiar-Sheet  Na  60— Moose  River  Sheet^Scaie  1  mile  to  1 

inch 216 

tt4   Nova  Sooti*— Sheet  No.  136— Glace  Bay  Sheets-Scale  1  mile  to  1 

inch 216 
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Area 
square  miles 

641  Nova  Sootia— Wescem  Nova  Scotia— Scale  8  miles  to  1  inch 6,850 

622  "        —Killag  Gold  District— Scale  600  feet  to  1  inch 

642  '*         —Oldham  Gold  District— Scale  500  feet  to  1  inch 

643  "        —Caribou  Gold  District— Scale  600  feet  to  1  inch 

645  "         — Golden ville  Gold  District— Scale  250  feet  to  1  inch 

646  "  —Moose  River  Gold  District— Scale  250  feet  to  1  inch.. . . 

647  *'  — Sahnon  River  Gold  District— Scale  250  feet  to  1  inch. . 
649  '*  —Forest  Hill  Gold  District— Scale  500  feet  to  1  inch .... 

Mapt,  engraving  or  in  press. 

Dominion  of  Canada,  2  sheets,  each  28"  x  34",  including  the  Domi- 
nion from  the  Atlantic  to  the  Pacific  and  from  the  International 
boundary  to  Hudson  Strait  and  Great  Bear  Lake— Scale  50  miles 
to  1  inch 3,600,000 

604  British  Columbia— Shuswap  Sheet— Greology— Scale  4   miles  to   1 

inch. 6,400 

669    British  Columbia— Shuswap  Sheet — ^Economic  Minerals  and  Glacial 

StriflB— Scale  4  miles  to  1  inch 6,400 

663  British  Columbia— West  Kootenay  Sheet— Scale  4  miles  to  1  inch. . .  6,400 

664  Manitoba  and  Keewatin— Lake  Winnipeg  Sheet— Scale  8  miles  to  1 

inch. 46,680 

605  Ontario— Sheet  No.  126— Manitoulin  Island  Sheet— Scale  4  miles  to  1 

inch. 3,4«6 

630    Ontario— Sheet  No.  129— Missisauga  Sheet— Scale  4  miles  to  1  inch. .  3,456 

626    Ontario— Map  showing  the  occurrences  of  Iron  Ores  and  other  mine- 
rals in  portions  of  the  counties  of  Frontenac,  Lanark,  Leeds  and 

Renfrew— Scale  2  miles  to  1  inch. 1,700 

667    Ontario  and  Quebec— Sheet  No.  121— Grenville  Sheet— Scale  4  miles 

tolinch 3,466 

665  Quebec— North-west    Sheet    ''Eastern     Townships"    map— Three 

Rivers  Sheet— Scale  4  mdes  to  1  inch    7,200 

593    Nova  Scotia— Sheet  No.  42— Trafalgar  Sheet— Scale  1  mile  to  1  inch.  216 

698  '*  —Sheet  No.  43— Stellarton  Sheet— Scale  1  mile  to  1  inch.  216 
600              "       —Sheet  No.  44— New  Glasgow  Sheet— Scale  1  mile  to  1 

inch. 216 

606  Nova  Scoti»-Sheet  No.  45— Toney  River  Sheet— Scale  1  mile  to  1 

inch. 216 

609  Nova  Scotia— Sheet  No.  46— Pictou  Sheet— Scale  1  mile  to  1  inch. . .  216 

610  "  "  —Sheet  No.  47— WestviUe  Sheet— Scale  1  mile  to  1  inch.  216 
683        *'        '*    —Sheet  No.  48— EastviUe  Sheet— Scale  1  mile  to  1  inch.             216 

634  «<        «    — Sheet  No.  49— Musquodoboit  Sheet— Scale  1  mile  to  1 

inch 216 

624    Nova  Scotia— Sheet  No.  60— Moose  River  Sheet— Scale  1  mile  to  1 

inch 216 

635  Nova  Scotia— Sheet  No.  66— Shubenacadie  Sheet^ -Scale  1  mile  to  1 

inch 216 

636  Nova  Scotia— Sheet  No.  67— Truro  Sheet— Scale  1  mile  to  1  inch ....  216 

637  "        "    —Sheet  No.  68— Earltown  Sheet— Scale  1  mile  to  1  inch.  21 

652  *«        "    —Sheet  No.  133— Cape  Dauphin  Sheet— Scale  1  mile  to  1 

inch 216 

653  Nova  Scotia— Sheet  No.  134— Sydney  Sheet— Scale  1  mile  to  1  inch.  216 

648  **        *'    — Mooseland  Gold  District— Scale  250  feet  to  1  inch 
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Area       Maps— Owit 
square  miles 
650    Nova  Sootia— Fifteen-mile  Stream  Gold  District— Scale  600  feet  to  1 

inch 

666    Nova  Scotia— \Tpper  Seal  Harbour  Gold  District— Scale  500  feet  to  1 

inch. 

Nova  Sootia— Sheet  No.  6S— Lawrenoetown  Sheet— Scale  1  mile  to  1 

inch. 216 

Afapi,  oompUation  incTmpfete. 

Western  Ontario— Sheet  No.  4— Manitou  Sheet— Scale  4  miles  to  1  inch  8,466 

Ontario — Lake  Nipigon  map— Scale  4  miles  to  1  inch 

Quebeo — Basin  of  Nottaway  Ri ver^Scale  10  miles  to  1  inch 56,800 

New  Brunswick — Sheet  1  N.  W.— Fredericton  Sheet— Surface  Geologj' 

—Scale  4  miles  to  1  inch 8,466 

New  Brunswick— Sheet  2  S.  W.— Andover  Sheet— Surface  Geology 

—Scale  4  miles  to  1  inch ...   .  8,456 

Mineral  Occurrences  in  New  Brunswick— Scale  10  inches  to  1  inch 3S,000 

Nova  Scotift— SheeU  Nos.  59  to  65,  76,  82,  100  and  101— Scale  1  mile  to 

1  inch  2,376 

Nova  Sootia— Sheets  Nos.  54,  55  and  66-69-  Scale  1  mile  to  1  inch ....  1,296 


Library. 

Dr.  Thorbum,  librarian,  reports  that  during  the  year  ended  Decern-  Library  and 
ber  3l8t>  1898,  there  were  distributed  7,852  copies  of  the  Geological  ^"         ^°*' 
Sarvey  publications,  consisting  of  reports,  special   reports   and   maps. 
Of  these  5,803  were  distributed  in  Canada,  the  remainder,  2,049  were 
sent  as  exchanges  to  other  countries. 

There  were  received  as  exchanges  2,778. 

The  number  of  publications  purchased  was  161,  and  in  addition 
there  were  30  periodicals  subscribed  for. 

The  number  of  letters  dealing  with  library  matters  sent  out  during 
ibe  year,  was  1,217,  besides  694  acknowledgments. 

The  number  of  letters  received  was  1,542  and  of  acknowledgments 
656. 

The  number  of  publications  sold  was  4,730,  for  which  $1,035.77  was 
received. 

The  number  of  volumes  bound  during  the  year  was  207. 

There  are  now  in  the  library  about  12,500  volumes,  in  addition  to 
a  large  number  of  pamphlets. 

NoTB. — ^The  books  in  the  library  can  be  consulted  during  office 
hours  by  any  one  who  wishes  to  obtain  information  on  scientific  sub- 
jects. 
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YisrroBS  to  Museuk. 


Yisitonto 
Mu 


The  number  of  risitors  to  the  Muaeom  daring  the  year  189S  has 
been  33,183,  bong  an  increase  on  that  roistered  daring  any  previous 
year. 


Staff. 


tOZQu 


expend!- 


Staff,  Afpropriatioss,  ExPEZforrriLB  ajstd  Cobrespo^dence. 

The  strength  of  the  staff  at  present  raaployed  is  forty-eight. 
Baring  the  year  the  following  changes  have  taken  place  : — 
Mr.  W.  F.  Ferrier,  resigned. 

Mr.  James  M.  Macoan,  appointed  assistant  natorahst. 
The  fands  available  for  the  work  and  the  expenditure  of  the  Depart- 
ment daring  the  fiscal  year  ending  the  30th  Jane,  1898,  were  : — 


GnmL 


Expenditure. 


Cirfl  list  appropriarion 

Geological  Survey  appropriation. 

Borinfi?  appropriation. 

Civil  list  salaries 

Explorati(»i  and  survey 

Wages  of  temporary  em ployeee 

Boring  operations 

Printing  and  lithography .. 

Purchase  of  books  and  instrtiments 

•I         chemical  apparatus 

M         specimens 

Stationery,  mapping  materials  and  Queen's  Printer. 

Incidental  and  other  expenses 

Advances  to  explorer*  on  account  of  lS9i>-99 


Deduct— Paid  in  1896-97  on  accorait  of  1897-96  $16s2«>.00 
Less — Transferred  to  casual  revenue 562.02 


Unexpended  balance  civil  list  appropriatioa. 


$       cts. 

50,600  00 

5<>,000  00 
7,000  00 


107,600  00 


$  cts. 


49,904  12 
18,815  57 
11,473  93 

7,000  00 
12,939  46 

2,095  75 

34  20 

540  60 

1,076  21 

1,404  21 
17.288  15 


122,572  10 


16,667  98 


106,904  12 
695  88 


107,600  00 


The  correspondence  of  the  Department  shows  a  total  of  9241  letters 
sent,  and  8896  received. 

I  have  the  honour  to  he,  sir, 

Yoor  obedient  servant, 

GEORGE  M.  DAWSON, 
Deputy  Head  and  DincUyr, 
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ROCHE  MIETTE,  OPPOSITE  JASPER  HOUSE,  ATHABASCA  RIVER. 


MALIGNE  RIVER  VALLEY,  OPPOSITE  HENRY  HOUSE,  ATHABASCA  RIVER.. 
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To  Gkorqb  M.  Dawson,  C.M.G.,  LL.D.,  F.R.S., 

Director,  Geological  Survey  of  Canada. 

Sir, — ^I  have  the  honour  to  submit  herewith  a  report,  with  accom- 
panying map,  of  the  country  traversed  by  the  Yellow  Head  Pass  route 
from  Edmonton  to  T^te  Jaune  Cache,  embracing  portions  of  the 
district  of  Alberta  and  the  province  of  British  Columbia.  It  is  the 
result  of  one  season's  exploration. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 


JAMES  McEVOY. 


Geological  Survey  Office, 

Ottawa,  May,  1899. 
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Note. — The  hearings  throtighout  this  report  are  given  toith  reference 
to  tlie  true  meridian. 
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REPORT 


GEOLOGY  AND  NATURAL  RESOURCES  OF  THE  COUNTRY 

TRAVEIi8ED  BT  THB  • 

YELLOW  HEAD  PASS  ROUTE 


Introductoey. 

The  exploration  described  in  the  following  report  extended  from  Extent  of 
Edmonton  westward  through  the  Yellow  Head  Pass  in  the  Rocky  ^^e»ed. 
Mountains,  down  the  Fraser  River  to  TSte  Jaune  Cache,  And  thence 
to  the  head-waters  of  Canoe  River,  a  tributary  of  the  Columbia.  The 
accompanying  map  embraces  the  whole  of  the  area  traversed  and 
extends  in  latitude  from  52^  36'  to  53**  45'  N.  and  in  longitude  from 
113' 20'  tolir  35' W. 

During  the  winter  of  1859,  Dr.  (now  Sir  James)  Hector,  in  connec-  Previoiu 
tion  with  the  Palliser  expedition,  travelled  westward  from  Edmonton  explorations, 
to  the  Athabasca  River  and  ascended  that  stream  some  distance  above 
Henry  House.     The  results  of  this  expedition  are  given  in  Captain 
Palliser's  report  and  maps. 

In  1863,  Milton  and  Cheadle,  starting  from  the  same  place,  followed 
practically  the  same  route,  but  continued  westward  through  the  Tellow 
Head  Pass  and  descended  the  North  Thompson  River  to  Kamloops, 
B.C.  Their  description  of  the  journey,  in  *  The  North-west  Passage  by 
Land,'  graphically  sets  forth  the  difficulties  to  be  met  with  and  these 
are  as  numerous  to-day  as  they  were  at  that  time. 

Explorations  carried  out  for  the  Dominion  Government,  with  a  view 
to  the  discovery  of  a  suitable  route  for  the  Canadian  Pacific  Railway 
through  this  pass,  were  commenced  in  1871,  and  a  final  location  line, 
showing  no  higher  grade  than  one  per  cent,  was  completed  in  1876. 

In  1871,  Dr.  A.  R.  C.  Selwyn,  then  Director  of  the  Geological  Sur- 
vey, made  a  journey  from  Kamloops  to  TSte  Jaune  Cache  and  ascended 
the  Fraser  River  some  distance  above  Moose  Lake.  An  itinerary  of 
this  expedition  is  given  in  the  Report  of  Progress  for  1871-72. 

Notwithstanding  these  explorations,   little  was   known   about  the  information 
country  except  the   location  of  the  line  and  the  sketching  of  the  ^^'^^  ^^  ***^^ 
streams  in  the  immediate  vicinity  thereof.     It  is  intended   in  this 
report  to  give  some  further  information  about  the  route  and  also  on  the 
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form  and  geological  structure  of  the  neighbouring  mountains.     On 
account  of  the  small  scale  on  which  it  is  necessary  to  publish  the  map, 
(eight  miles  to  an  inch)  the  contour  lines  had  to  be  limited  to  one  for 
every  thousand  feet  vertical  interval. 
Surveys.  Paced  surveys  were  made  and  connected  with  the  railway  location 

line  whenever  it  was  possible,  and  traverses  have  elsewhere  been 
checked  by  observations  for  latitude  with  a  sextant.  Topographical 
sketches,  made  with  compass  and  hand-level  were  taken  from 
mountain  tops,  forming  a  rough  triangulation.  These,  supplemented 
by  barometrical  readings  were  employed  to  determine  the  mountain 
features. 

In  the  following  descriptive  part  of  the  report,  portions   of    the 
already-published  Summary  Report  of  this  exploration  are  embodied. 


Edmonton 
to  Lake 
St.  Anne. 


Lake 
St.  Anne. 


Island  Lake. 


Topography  and  Boutb  Traversed. 

The  district  traversed  may  be  divided  into  two  parts : — From 
Edmonton  to  Brul^  Lake  on  the  Athabasca  River,  a  gently  rolling 
wooded  plain.  From  Brul^  Lake  westward,  a  high  rugged  mountain- 
ous country  traversed  by  low  valleys. 

A  good  wagon-road  runs  from  Edmonton  via  St.  Albert  to  Lake 
St.  Anne,  and  in  the  autumn  of  1898  it  was  cut  out  as  far  as  Pierre 
Grey's  at  the  head  of  Island  Lake,  a  distance  of  sixty-eight  miles.  The 
prairie  condition  that  exists  around  Edmonton  gradually  disappears  to- 
ward the  west,  and  before  Lake  St.  Anne  is  reached  the  country  is,  to  a 
great  extent,  covered  with  a  thick  growth  of  poplar  and  cottonwood. 
Farming  settlements  are  numerous  the  greater  part  of  the  way,  but 
near  the  lake  there  is  little  ground  cultivated,  although  what  there  is 
produces  good  crops. 

Lake  St.  Anne  is  a  shallow  body  of  water  the  surface  of  which  is  very 
little  below  the  level  of  the  surrounding  country.  It  is  about  four  miles 
wide  and  six  miles  long  to  the  Narrows,  beyond  which  it  is  reported  to 
widen  out  to  a  still  larger  body.  From  the  old  beach-lines  around  the 
lake  it  is  evident  that  its  waters  are  subsiding.  Father  Veqreville 
pointed  out  the  place  where  the  water  stood  twenty  years  ago.  It  is 
twelve  to  fifteen  feet  above  the  present  high-water  mark. 

Westward  from  Lake  St.  Anne,  the  road  reaches  Island  Lake,  a 
narrow  sheet  of  water  ten  miles  in  length,  and  follows  near  the 
northern  shore  to  Pierre  Grey's  at  its  head.  This  lake  is  the  source 
of  the  Sturgeon  River  that  fiows  into  Lake  St.  Anne,  and  thence  via 
St.  Albert  into  the  North  Saskatchewan  River.  A  slight  depres- 
sion leads  from  Island  Lake  across  the  watershed  of  the  Saskatchewan 
and  Athabasca  rivers,  and  at  a  distance  of  six  miles  the  Pembin 
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Kiver  is  reached  bj  a  rather  precipitous  descent  of  250  feet.  The  last 
settlements  on  the  road  are  between  Pierre  Grey's  and  Pembina  with 
one  exception  that  will  be  mentioned  further  on. 

The  Pembina  is  about  eighty  yards  wide,  and  for  the  greater  part  of  Pembina 
the  year  is  quite  shallow  and  easily  fordable.  In  the  early  spring,  *^®^' 
and  in  time  of  heavy  rains,  horses  are  compelled  to  swim  in  crossing. 
The  valley  of  the  Pembina  is  worn  down  to  a  depth  of  250  to  300  feet, 
an  amount  of  erosion  far  greater  than  should  be  expected  from  the 
volume  of  water  at  the  present  time.  From  what  was  seen  later  in 
the  season,  near  the  source  of  this  stream  at  the  edge  of  the  mountains, 
it  seems  possible  that  some  of  the  adjacent  mountain  streams,  at  pres- 
ent flowing  into  the  McLeod  and  Brazeau  rivers,  at  one  time  found 
their  way  into  the  Pembina. 

Beyond  the  Pembina,  the  route  ascends  quickly  to  the  level  of  the  Lobstick 
surrounding  country  which,  away  from  the  immediate  vicinity  of  the  jj^^  *°" 
streams,  is  quite  flat,  and  continues  westward  crossing  the  Lobstick 
River  at  a  point  distant  ten  miles  from  the  Pembina  crossing.     Lobstick 
River  is  locally  known  as  Buffalo-dung  River,  but  the  name  Lobstick, 
here  given  the  preference,  is  that  used  on  Palliser's  map  and  on  the 
railway  exploration  plans.     The  Lobstick  at  the  crossing  is  290  feet 
above  the  Pembina.     It  is  here  a  slow,   winding  stream  occupying  a 
narrow  valley  not  more  than  fifty  feet  in  depth.    Below  this,  it  makes 
its  rapid  descent  to  the  Pembina  through  a  narrow  deepening  gorge, 
and  joins  the  latter  stream  three  miles  above  the  crossing.     A  narrow 
strip  along  the  northern  bank  of  the  Lobstick  is  open  and  gi*assy,  but 
immediately  behind  is  an  extensive  peaty  swamp  covered    with  Labra- 
dor tea,  small  brush  and  occasional  stunted  black  spruce  trees. 

Continuing  westward,  the  route  traverses  a  gradually  rising  country 
that  slopes  very  gently  northward  toward  the  Lobstick,  crossing  seve- 
ral small  tributaries  of  that  stream.  Burnt  and  green  woods  of  cotton- 
vrood  and  spruce  alternate  along  the  way  and  no  outlook  can  be  ob- 
tained. Nothing  relieves  the  monotony  of  the  route  except  the  recur- 
ring changes  from  muskeg  to  bag-holes  with  intervening  stretches  of 
deep  sticky  white  mud.  Fallen  timber  is  plentiful  throughout.  The 
principal  tributaries  of  the  Lobstick  crossed  are  :  Two  Creeks,  Partridge 
Creek,  Coldwater  Creek  and  Little  Lobstick  River.  These  are  all 
small  streams  and  make  little  impression  on  the  even  surface  of  the 
country.  Three  miles  beyond  the  Little  Lobstick  the  main  Lobstick 
River  is  again  crossed.  It  is  here  a  small  stream  flowing  from  the 
south  and  its  source  is  probably  not  more  than  ten  miles  distant. 

Leaving  Lobstick  River,  the  route  crosses  a  very  bad  muskeg  half  a  Lobstick 
miJe  wide  and  shortly  afterwards  ascends  to  higher  open  rolling  hills  Carrot  Creek. 
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from  which  the  lirst  glimpse  of  the  mountains  is  obtained.  The  snowy 
summits  seen  to  the  south-west  are  over  seventy  miles  distant.  On  the 
west  side  of  the^e  hills  Carrot  Creek  flows  northward  into  theMcLeod 
River  and  its  western  tributary,  Medicine  Creek  is  followed  by  the 
trail.  Five  miles  up,  at  the  second  crossing  of  the  stream  a  good 
camping  place  is  known  as  Grovernment  Cache. 

Wolf  Creek.  It  is  nine  miles  from  .this  place  to  Wolf  Creek,  a  stream  twenty-five 
feet  wide  and  a  foot  deep  at  this  season  (the  middle  of  June).  It 
flows  due  north  at  the  crossing  but  its  general  course  is  north-westward 
to  the  McLeod  River. 

Mooee  Creek.  Moose  Creek,  another  parallel  tributary  of  the  McLeod,  about  one- 
half  the  size  of  the  last,  is  eight  miles  distant.  Between  these  two 
streams  the  same  partly  burnt  country  with  sticky  clay  soil,  is  relieved 
by  several  miles  of  narrow  sand  ridges.  There  appears  to  be  a  number 
of  these  ridges  running  parallel  to  each  other  in  a  direction  N.  65**  W., 
with  intervening  narrow  strips  of  peaty  swamp. 

McLeod  Two  miles  and  a  half  beyond  Moose  Creek  the  McLeod  River  is 

River  at  cross-  reached.  It  is  110  yards  wide  and  at  the  time  of  our  visit  not  more 
than  two  feet  deep  at  the  ford.  Although  the  volume  of  water  is  far 
greater  than  that  of  the  Pembina,  its  valley  is  comparatively  small,  being 
only  ninety  to  a  hundred  feet  below  the  level  of  the  country.  The  partly 
open  grassy  country  on  the  north  bank  of  the  McLeod  is  followed  by 
the  trail  seven  miles  to  the  Big  Eddy.  A  sharp  bend  of  the  river  at 
this  place,  where  it  is  folded  back  upon  itself,  is  noted  for  its  good 
fishing.  A  species  of  brook  trout  called  *'  Bull  Trout,"  (Salveliniu 
malma  according  to  Prof.  Macoun)  is  found  there  in  abundance. 


railway 
location. 


From  Big 
Eddy  to 
White  Mud 
Creek. 


From  the  Big  Eddy  the  river  takes  a  semicircular  bend  to  the  south, 
while  the  trail,  ascending  a  tributary  named  Sun-dance  Creek,  joins  the 
river  again  near  White  Mud  Creek,  eleven  miles  distant.  At  White 
Mud  Creek  there  are  half  a  dozen  small  log  cabins  used  occasionally 
by  half-breeds  and  Indians  as  winter  quarters.  The  railway  location 
line  follows  the  southern  bank  of  McLeod  River  to  the  Big  Eddy  and 
crossing  there  it  ascends  Sun-dance  Creek  for  eight  miles.  Thence 
it  continues  westward  to  the  Athabasca  River  without  again  touching 
the  McLeod. 

Prairie  flats  xhe  trail  again  follows  the  north  bank  of  the  McLeod  from  White 

luong  McLeod 

River.  Mud  Creek,  for  a  further  distance  of  thirteen  and  a  half  miles,  to  a  place 

formerly  known  as  Plum  Pudding  Cache,   now  called  the  *  Leavings.' 

This   is   an   excellent   camping   ground  with  a  wide   prairie   flat  of 

rich  grass,  but  it  is  no  great  exception  to  the  general  rule,  as  good 
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pasturage  is  to  be  found  at  short  intervals  along  the  whole  route  The 
conditions  in  the  immediate  vicinity  of  streams  are  best  suited  to  the 
growth  of  grass,  as  the  better  drainage  in  those  places  permits  the 
escape  of  the  excess  of  surface  water,  which,  in  flatter  parts  is  retained 
by  the  impervious  clay  soil. 

From  the    '  Leavings '  the  McLeod  turns  southward   toward    the  Course  of  the 
mountains,  forming  by  its  windings,  when  plotted  on  the  map,  the 
profile  of    a    human  face  looking   westward.      On   this   profile   the 

*  Lea\-ings '  would  represent  a  point  at  the  top  of  the  forehead,  and 
the  bottom  of  the  chin  would  be  distant  twenty-five  miles  in  a  straight 
line  to  the  south.  A  large  fork,  half  the  size  of  the  main  stream, 
comes  in  at  the  point  of  the  upper  lip.  A  reference  to  the  map 
will  show  the  application  of  the  above  comparison. 

The  route  continues  westward  Irom  the  *  Leavings  '  across  the  water-  Trail  from 
shed  between  the  McLeod  and  Athabasca  rivers.     It  is  formed  by  j^°^^ 
a  slightly  rolling  ridge,  decreasing  in  elevation  toward  the  north.     It  Athabasca 
is  deeply  drift-covered,  and,  where  crossed,  rises  gently  to  a  height  of 
940  feet  above  the  McLeod  or  1,340  feet  above  the  Athabasca.     The 
elevation  of  this  summit  above  sea-level  is  4,640  feet,  or  917  feet  higher 
than  the  summit  of  the  Yellow  Head  Pass.     A  few  miles  to  the  north, 
where  the  railway  line  was  finally  located,  the  ridge  is  crossed  at  a 
much  lower  elevation.     In  a  straight  line,  the  distance  between  these 
rivens  is  under  ten  miles.     The  trail,  however,  turning  south-westward 
along  the   western  slope  of  the  ridge,  reaches  the  Athabasca  at  the 
mouth  of  Sandstone  Creek,  a  point  twenty  miles  distant  from  the 

*  Leavings '  of  the  McLeod. 

All  this  country  has  been  overrun  by  fire  and  much  valuable  timber 
has  been,  destroyed.  It  is  now  a  wilderness  of  bare  trunks.  On  the 
western  slope  of  the  watershed  some  very  bad  muskegs  have  to  be 
crossed.  Here,  as  well  as  generally  elsewhere  along  the  route,  the  trail 
follows  pretty  closely  the  one  made  during  the  railway  exploration,  but 
windfalls  are  numerous,  and  long  detours  are  necessary.  The  corduroy 
laid  down  at  that  time  across  the  muskegs,  is  now  in  such  a  bad  state 
of  preservation  as  to  be  dangerous  for  animals,  and  it  is  preferable  to 
trust  to  the  natural  surface  of  the  muskeg  on  either  side. 

The  climate  of  the  country  traversed  between  the  Pembina  and  climate  of 

Athabasca  rivers  may  be  said  to  be  a  wet  one,  but  as  the  bottom  of  the  country  akmj? 

•^  '  eastern  ed^e 

Athabasca  valley  is  approached,  evidences  of  a  change  become  appar-  of  mountains. 

ent,  such  as,  smaller  and  more  scattered  timber,  steeper  slopes  on  side- 
hills  and  cut-banks  of  streams  and  a  marked  indication  of  drier  con- 
ditions in  the  vegetation.     This  change  is  more  noticeable  farther  up 
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the  valley,  and  is  most  pronounced  from  Jasper  House  to  Henrj 
House.  The  change  is  evidently  due  to  the  greater  effect  of  the 
Chinook  winds  in  the  proximity  of  the  mountains,  and  is  here  so 
marked  because  of  the  lowness  of  the  vaUey,  which  is  only  about  3,000 
feet  above  sea-leveL  This  permits  a  great  descent  of  the  air  coming 
across  the  mountains,  and  the  result  is  correspondingly  great  dryness 
and  warmth. 

Sixty  miles  to  the  south-east,  at  the  edge  of  the  mountains  on  the 
Brazeau  River,  where  there  is  a  similar  abrupt  descent  but  not  to 
such  a  great  depth,  as  the  elevation  of  the  plateau  country  outside  the 
mountains  is  over  5,000  feet,  the  effect  of  these  winds,  while  still  ap- 
preciable, is  not  by  any  means  so  pronounced. 

Several  points  on  the  route  across  the  McLeod- Athabasca  watershed 
afford  good  views  of  the  mountains,  which  have  a  very  barren 
appearance.  Bare  limestone  cli£&  and  steep  rocky  slopes  meet  the 
eye.  For  the  most  part  these  are  without  any  covering  of  trees. 
Although  trees  are  frequently  found  at  an  altitude  of  6,000  feet  above 
sea-level  in  sheltered  valleys,  the  steeper  slopes,  and  those  exposed  to  the 
full  force  of  the  winter  winds  do  not  support  a  growth  of  trees  above 
5,000  feet  and  often  not  even  to  that  altitude. 


Ascending  the  Athabasca  from  Sandstone  Creek,  it  is  four  miles  to 
Ne-kas-pi-kwat  (corrupted  into  Cache  Pecotte)  near  Hardisty  Creek, 


Athabasca 
River  from 
Sandstone 
Creek  to  foot-  where  a  branch  route  crossing  the  river  turns  northward  to  Smoky 

River.  The  valley  of  the  Athabasca  is  wide  and  flat,  with  an  abun- 
dance of  grass  and  having  in  parts  a  light  growth  of  scattered  pines 
and  some  heavier  spruce  woods.  The  slope  of  the  south-west  side  is  so 
gentle  that  at  a  distance  of  a  mile  back  the  elevation  is  not  more  than 
a  hundred  feet  above  the  river.  The  same  characteristics  continue  up 
to  Prairie  Creek,  a  distance  of  six  miles  farther.  Here  the  river  bends 
slightly  more  to  the  west  for  a  distance  of  eight  and  a  half  mil^, 
Bral^  Lake,  where  it  issues  from  Brule  Lake.  This  lake  is  an  enlargement  of  the 
river  seven  miles  long  and  half  a  mile  to  a  mile  in  width,  lying  north- 
and-south.  The  trail  does  not  follow  this  detour  of  the  river  and  lake 
but  instead  ascends  Prairie  Creek  for  nine  miles,  then  turns  more 
toward  the  west  across  Drystone  Creek  to  Fiddle  Creek  which  flows 
into  the  Athabasca  at  the  head  of  Brule  Lake. 

Up  to  the  mouth  of  Prairie  Creek  there  is  no  approach  to  a 
mountainous  condition,  the  hills  in  the  vicinity  of  the  river  nowhere 
rising  more  than  four  or  five  hundred  feet  above  it,  but  &s  that 
stream  is  ascended  the  ridges  that  run  at  right  angles  to  its  course 
become  more  elevated,  although  still   rounded  in  outline.     Between 
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the  upper  part  of  Prairie  Creek  and  Drjstone  Creek,  Folding 
Mountain,  the  first  foot-hill  of  the  Rocky  Mountains,  rises  up. 
From  Fiddle  Creek  upward,  high  rugged  mountains  stand  up  boldly  In  the 
on  each  side  with  vertical  cliflfs  and  steep  rocky  slopes,  leaving  a  ™^^'^  '"^^ 
flat-bottomed  valley,  one  to  two  miles  wide,  through  which  the 
Athabasca  River  winds  it  way,  seldom  in  one  united  stream,  but  lost 
in  a  network  of  sloughs.  The  trend  of  the  mountain  ranges  i^ 
S.  60**  E.  to  S.  70'  E.  following  the  strike  of  the  rocks,  and  the  con- 
fluent streams  having  the  same  direction  are  generally  arranged  in  op- 
posite pairs,  each  pair  occupying  one  continuous  valley  crossing  the 
main  valley  at  right  angles.  A  good  example  of  this  is  Rocky  and 
Stony  rivers  that  join  the  Athabasca  near  the  site  of  Jasper  House  at 
the  foot  of  Jasper  Lake. 

The  Athabasca  is  sometimes  crossed  about  three  miles  below  the  Trail  on  ea«t 
mouth  of  Rocky  River.  In  very  low  water  it  can  be  forded  at  that  ®^  ®  ^  ^^^^^^' 
point.  There  is  a  trail  on  each  side  of  the  river  from  there  to  Henry 
House.  In  order  to  continue  up  the  east  side  of  the  river  it  is  neces- 
sary to  ascend  the  mountain  side  1100  feet  to  get  around  a  smooth 
rocky  point  that  comes  down  to  the  water's  edge.  The  descent  of  the 
slope  on  the  other  side  is  very  precipitous  to  the  bank  of  Rocky  River. 
Where  Rocky  River  was  crossed  near  the  mouth  it  was  divided  into 
ten  separate  channels  and  was  barely  fordable  (July  2). 

Just  below  the  mouth  of  Bocky  River,  on  the  opposite  side  of  the  Site  of  Jaaper 
Athabasca,  is  the  site  of  Jasper  House.     The  original  buildings  have;  ^^^®- 
long  since  been  destroyed  by  fire,  but  a  log  cabin  of  more  recent  date 
still  stands  to  mark  the  spot.     Jasper  Lake,  which  begins  just  above  Jasi)er  Lake. 
Rocky  River,   is  a  similar  body  of  water  to  Bv^U   Lake,   five  miles 
long  and  a  mile  in  width.     The  long  narrow  sandy  ridge  that  forms  the 
eastern  shore,  cuts  off  from  the  main  body  of  the  lake  a  smaller  sheet 
of  water,  between  it  and  the  base  of  the  hills,  called  Fish  Lakes.     The 
sandy  ridge  is  from  a  hundred  yards  to  a  quarter  of  a  mile  wide.     Its 
present  form  is  due  to  the  agency  of  the  wind  drifting  up  the  fine  silty 
sand  from  the  beach  and  dropping  it  on  the  top  of  the  ridge.     On  the 
wider  part  of  the  ridge  some  hollows  contain  shallow  ponds.     About 
three  miles  up  the  lake   the  ridge  is  cut   by  a  stream  carrying  the 
waters  of  Fish  Lakes  into  Jasper  Lake. 

The  drifting  action  of  the  wind  may  be  noted  along  the  river  for  Drift  action 
some  miles  above  the  lake  forming  very  narrow  ridges  five  to  ten  feet  "  ^^** 
high  along  the  banks  and  affording  dry  ground  for  the  passage  of  a 
trail.    On  the  east  shore  of  Briil^  Lake  similar  action  appears  to  be 
going  on. 
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The  direction  of  the  Athabasca  valley  from  the  outlet  of  Brul^ 
Lake  to  a  point  a  few  miles  above  Jasper  Lake,  a  distance  of  twenty- 
three  miles  in  a  straight  line,  is  S.  30°  W.  It  then  changes  to  S.  15°  £. 
to  Henry  House  a  further  distance  in  a  straight  line  of  nine  miles. 
Snaring  River  coming  in  from  the  west,  is  the  only  important  tributary 
Site  of  Henry  on  this  last  course.  Henry  House,  or  Athabasca  D^p6t  as  it  was 
called  during  the  railway  exploration,  was  situated  on  the  west  bank 
of  the  Athabasca  half  a  mile  above  the  mouth  of  Maligne  River. 
Nothing  is  to  be  seen  there  at  present  except  the  ruins  of  its  chimneys. 

Maligrne  The  Maligne  River,  flowing  into  the  Athabasca  from  a  direction  S.  65* 

River.  £^  jg  ^  swift  stream,  unfoi*dable  except  at  a  very  low  stage  of  water,  and 

'  possesses  no  extraordinary  features  for  the  first  mile  and  a  half  above 
its  mouth.  Then  begins  a  narrow  winding  gorge  from  fifty  to  a  hun- 
dred feet  deep^and  fifteen  to  twenty  feet  wide.  The  rock  walls  at  the 
top  of  the  chasm  have  partly  closed  over  since  it  was  cut  out  and  in 
places  are  almost  touching,  boulders  lodged  in  the  crevice  apparently 
preventing  them  from  closing  altogether.  On  reaching  the  level  of 
the  valley  above  the  gorge,  350  feet  above  the  Athabasca,  it  is  seen 
that  the  volume  of  water  is  only  about  one-eighth  of  that  of  the  stream 
Undergrround  below.  The  remainder  evidently  flows  through  an  underground 
c  anne  k  channel  the  outlet  of  which  can  not  be  clearly  distinguished.  It 
appears  to  issue  from  several  passages.  Medicine  Lake,  drained  by 
this  stream,  is  eleven  miles  distant,  and  it  is  reported  that  the  greater 
part  of  the  water  flows  all  the  way  by  an  underground  passage,  only 
the  excess  of  water  in  flood-time  and  that  of  the  small  tributary 
streams  being  on  the  surface. 

Farming?  land  Two  miles  and  a  quarter  below  Maligne  River,  on  the  west  side 
H*u^*^' "^^  of  the  Athabasca,  a  piece  of  land  has  been  taken  up  by  Mr.  Swift,  who 
has  demonstrated  that  the  country  is  capable  of  producing  wheat, 
potatoes,  and  various  kinds  of  vegetables.  On  September  2  he  had 
harvested  a  crop  of  two  kinds  of  wheat  and  his  potatoes  were  of  good 
size  and  quality.  A  great  part  of  the  Athabasca  valley  would  make 
good  farming  land,  the  higher  ground,  however,  would  require  irriga- 
tion. Grasshoppers  are  in  some  seasons  numerous  enough  to  be 
troublesome. 

Mie  te  River.  Miette  River,  which  comes  from  the  Yellow  Head  Pass,  joins  the 
Athabasca  five  miles  above  the  Maligne.  Its  course  is  almost  due 
east.  On  the  south  side,  mountains  up  to  8,000  feet  above  sea-level, 
rise  with  uniformly  steep  slopes  from  the  river,  broken  into  by  two 
valleys  carrying  rapid  tributary  streams  into  the  Miette.  To  the  north, 
After  the  first  rather  abrupt  rocky  rise  of  600  to  700  feet,  there  is  only 
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a  slight  increase  in  elevation  for  three  or  four  miles,  leaving  a  long 

strip  of  flat  country  dotted  with  ponds  and  swamps,  the  eastern  end 

of  which  has  been  called  Caledonia  valley.    The  timber  on  this  side  has 

been  practically  all  destroyed  by  fire  but  on  the  south  side  considerable 

areas  of  green  woods  still  remain.     The  trail  ascending  the  Miette  runs  Trail  up  the 

along  the  rocky  ridges  near  the  stream  and  through  windfalls  of  small  ^^^^^^^- 

pine  for  a  few  miles,  then  descending  to  the  river-flat  it  crosses  the 

stream  four  times  in  a  distance  of  three  miles,  in  order  to  avoid  steep 

rocky  banks.     The  first  crossing  is  too  deep  to  ford  except  at   low 

stages  of  the  water.     The  fourth  crossing  is  eight  miles  in  a  straight 

line  from  the  Athabasca.     Just  below  it  two  large  tributaries  fall  into 

the  Miette,  one  from  each  sida 

A  mile  above  this,  the  river-bottom  widens  and  the  stream  takes  a  l^Jpper  part 

of  Miette 
winding  course  through  marshes  and  meadows,  half  a  mile  to  a  mile 

wide.  Fourteen  miles  in  a  straight  line  from  the  Athabasca,  Derr 
Creek  the  largest  ti  ibutary  of  the  Miette  flows  in  through  three  sepa- 
rate mouths.  The  valley  is  here  wider  than  elsewhere  and  the  dry 
open  tract  of  grassy  land  between  the  branching  mouths  of  Derr  Creek 
is  known  as  Dominion  prairie.  For  two  miles  farther  the  valley  con- 
tinues  wide  and  flat,  a  soft  marsh  occupying  the  whole  width,  forcing 
the  traveller  to  climb  along  the  timber-strewn  hillside  and  across 
angular  rock  talus  at  the  foot  of  clifls.  Beyond  this  the  stream  again 
takes  a  steeper  grade  and  three  miles  from  Dominion  prairie  it  is 
crossed  for  the  last  time.  The  Miette  is  here  scarcely  one-third  the 
size  that  it  is  near  its  mouth. 

At  the  place  where  this  last  crossing  is  effected  the  channel  is  blocked  Summit  of. 
by  log-jams,  and  the  stream  is  divided  into  several  branches  running  Yellow  Head 
among  the  trees.  When  the  last  of  these  branches  is  crossed  it  is 
suddenly  realized  that  the  summit  of  the  Yellow  Head  Pass  has  been 
reached,  as  at  high  stages  some  of  the  Miette  water  empties  by  this 
branch  into  the  waters  of  the  Fraser  River.  The|altitude  of  the  pass  is 
3,723  feet  above  sea-level,  according  to  the  railway  survey.  It  is  distant 
seventeen  miles  from,  and  400  feet  above,  the  Athabasca  River.  The 
pass,  and  valley  for  some  distance  on  each  side  of  it,  are  covered  with 
heavy  spruce  timber  that  has  escaped  fire  so  far. 

From  the  summit,  the  route  follows  the  flat  bottom  of  the  valley  inp 
dining  gently  downward  in  a  south-westerly  direction  to  Yellow  Head 
(or  Cowdung)  Lake,  distant  two  miles  and  a  half  from,  and  a  hundred 
feet  below,  the  pass. 

Yellow  Head  Lake  extends  four  miles  south-westerly  and  has  an  Yellow  Head 
average  width  of  half  a  mile,  with  two  narrows  near  the  lower  end.  ^^®- 
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The  roote  proceeds  along  the  ziorth>west  shore,  pewing  through  a  thick 
windfall  of  he^Tj  spruce  timber  OQ  the  wmj.  The  principal  feeder  of  the 
lake  is  a  stream  from  the  south-e^st  coming  in  a  third  of  the  way  down 
the  lake.  This  stream  has  two  brancfaes,  one  on  each  side  of  a  conical 
moontain  9,000  feet  high  standing  three  and  a  half  miles  back  from 
the  lake  For  a  long  distance  on  each  side  of  the  pass,  the  bold  difis 
of  Tellow  Head  Moontain  are  prominentlj  in  view.  It  stands  guard 
over  the  pass  which  hend:^  southward  around  its  base.  From  the  sum- 
mit of  this  mountain  a  good  Tiew  is  obtained  up  the  Fraoer  River  and 
it  b  seen  to  take  its  rise,  as  its  mudd j  wato^  indicate,  in  glaciers  on 
high  mountains,  some  twenty  miles  to  the  soath.  Fifteen  miles  to  the 
sooth-east,  the  black  ragged  peaks  of  Mt.  Geikie,  ILOOO  feet  high,  arc 
strikingly  noticeable,  while  to  the  north  castellated  summits  over 
10,000  feet  in  elevation  cat  off  a  more  distant  view. 

A  small  stream  a  mile  in  length  carries  the  water  of  Yellow  Head 
Lake  into  the  Fraaer  River,  which  is  here  a  large  r^id  muddy  stream, 
nnfordable  at  this  season.  The  tr<ul  leads  down  the  wide  and  partly 
open  valley  of  the  Fraser  which  trends  N.  60^  W.  from  this  point. 
The  river  hogging  the  base  of  the  steep  mountain  sides  to  the  south, 
leaves  a  gently-rising  slope  on  the  north,  half  a  mile  or  more  in  width. 
A  few  miles  down,  the  timber  becomes  larger  and  thicker  and  at  a 
distance  of  twelve  miles  from  the  pass  the  first  of  the  freshly  burnt 
country  be^i^ins.  Black,  burnt  forest  continues  almost  without  inter 
ruption  to  T^te  Jaune  Cache,  the  greater  part  of  it  having  been  set  on 
fire  early  this  season  (1398). 

Fourteen  miles  from  the  pass,  a  large  stream  called  Grant  Brook 
flows  in  from  the  north.  It  is  about  fifty  feet  wide  and  very  swift. 
Three  miles  below  this  Moose  River  comes  in  also  from  the  north. 
This  is  a  rapid  stream  150  feet  wide,  but  is  easily  fordable  exc^t  at 
high  water.  The  head  of  Moose  Lake  b  situated  two  and  a  quarter 
miles  below  the  crossing  of  Moose  River. 

The  distance  between  this  part  of  the  Fraser  and  Canoe  River  is 
only  eighteen  miles  sooth-westerly  in  a  straight  Hne.  The  intervening 
range  of  mountains,  to  which  the  name  of  Selwyn  Range  is  given, 
delivers  most  of  its  waters  into  the  Canoe  and  McLennan  ri^-ers  to  the 
south-east,  leaving  a  precipitous  descent  on  the  other  side  ^from  the 
watershed  to  the  Fraser  River.  Thb  slope  to  the  Fraser  yields  nume- 
rous short  streams  none  of  which  appear  to  be  more  than  seven  or  eight 
miles  in  length.  One  stream  that  joins  the  Fraaer  between  the  mouths 
of  Grant  Broc^  and  Moose  River,  affords  a  picturesque  glimpse  of  a 
waterfall,  a  short  distance  from  its  mouth.     Along  the  valley  of  this 
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Stream  and  the  opposite  one  flowing  into  Canoe  River,  named  Price 
Oreek,  the  Indians  are  reported  to  have  travelled  with  horses,  for  a 
short  cut  ftom  Canoe  River  to  the  Yellow  Head  Pass.  A  stream  fall- 
ing into  Moose  Lake  near  its  head,  with  its  opposite  stream  Avalanche 
Creek,  makes  another  gap  in  this  range,  which  although  lower  than  the 
one  just  mentioned,  has  an  elevation  of  over  6,000  feet  above  the  sea. 

Moose  Lake  that  receives  and  sends  the  Eraser  waters,  without  any  Mooee  Lake, 
change  of  direction,  is  seven  and  a  half  miles  long  and  a  mile  wide 
near  its  head,  narrowing  gradually  toward  the  outlet.  The  mountains 
to  the  south  of  the  lake  rise  abruptly  from  the  water's  edge,  while  on 
the  north  a  stony  slope  of  moderate  inclination  runs  back  for  a  con- 
siderable distance,  increasing  to  a  mile  or  more  at  the  western  end, 
before  the  steeper  rocky  slopes  of  the  Rainbow  Mountains  begin.  No 
streams  of  any  importance  come  in  from  the  north,  as  Moose  River, 
bending  westward,  drains  the  Rainbow  Mountains  from  behind. 
Yiewed  from  a  distance  these  mountains  have  a  gorgeous  appearance 
of  red  and  yellow  and  hence  the  name  given. 

Issuing  from  Moose  Lake  the  Eraser  moves  slowly  along  in  a  wide  Fraser  River 
stream  for  two  or  three  miles,  then  it  narrows  and,  taking  a  steeper  L^ke!  ^^^^ 
grade,  harries  rapidly  downward.  Two  and  a  half  miles  below  the 
lake,  the  old  railway  location  line  crosses  from  the  north  to  the 
sonth  side  of  the  river.  Some  distance  further  on,  the  valley  becomes 
more  confined,  as  the  mountains  on  the  north  side  now  close  in  upon 
the  river,  similarly  to  those  on  the  south  ;  and,  at  a  distance  of  eight 
miles  in  a  straight  line  from  the  lake,  the  trail  is  forced  to  seek  a  pas- 
sage by  a  narrow  foothold  scooped  out  of  the  face  of  crumbling  rock 
overhanging  the  river.  Beyond  this  the  valley  opens  out  to  a  wide 
bastn-like  flat.  In  this  flat  and  fourteen  miles  below  the  lake  the  first 
of  two  large  northern  tributaries,  a  mile  and  a  half  apart,  joins  the 
Fraser. 

This  stream,  known  as  the  Grand  Fork,  is  100  feet  wide  with  moderate  Grand  Fork, 
current  and  appears  to  be  always  easily  fordable.  There  is  said  to  be 
a  lake  on  this  stream  about  six  miles  up,  and  to  it  may  be  due  the 
regularity  of  flow  and  the  absence  of  any  appearance  of  freshets.  The 
westerly  tributary  called  Swift-current  River  is  an  erratic  turbulent 
stream  fed  by  glaciers.  It  may  sometimes  be  forded  without  difficulty 
in  the  morning  and  the  same  evening  be  utterly  impassable. 

Looking  up  Grand  Fork  is  the   most  imposing  view  met  with  on  Robson  Peak, 
the  whole  route.     Great  mountains  are  on  every  hand,  but  over  all 
stands  Robson  Peak,    'a  giant  amongst    giants  and   immeasurably 
supreme.'     This,   as  well   as  the  following,  is  from  the  description 
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of  the  mountain  by  Milton  and  Cheadle.*  *  When  we  first  caught 
sight  of  it,  a  shroud  of  mist  partially  enveloped  the  summit, 
but  this  presently  rolled  away,  and  we  saw  its  upper  portion 
dimmed  by  a  necklace  of  feathery  clouds,  beyond  which  its 
pointed  apex  of  ice,  glittering  in  the  morning  sun,  shot  up  far 
into  the  blue  heaven  above.'  The  top  of  the  mountain  is  usually 
completely  hidden  and  rarely  indeed  is  it  seen  entirely  free  from 
Height  of  the  clouds.  The  actual  height  of  the  peak  is  13,700  feet,  or  10,750  feet 
above  the  valley.  The  face  of  the  mountain  is  strongly  marked  by 
horizontal  lines,  due  to  the  unequal  weathering  of  the  rocks,  and  has 
the  appearance  of  a  perpendicular  wall.  From  the  summit  to  the  base 
on  the  Grand  Fork,  a  height  of  over  10,500  feet,  the  slope  is  over  60' 
to  the  horizontal. 

Although  Robson  Peak  has  been  long  known,  its  height  had  never 
been  determined,  nor  was  it  supposed  to  be  particularly  notable  in  that 
respect,  but  now  since  the  height  of  Mts.  Brown,  Hooker  and  Murchi- 
son  have  been  proved  to  be  greatly  exaggerated,  it  has  the  distinction 
of  being  the  highest  known  peak  *in  the  Canadian  Rockies. 

It  is  interesting  to  note  that  in  a  paper  read  before  the  Royal  Society 
of  Canada  by  Dr.  G.  M.  Dawson  the  following  paragraph  occurs : — 

*  The  Kamloops  Indians  affirm  that  the  very  highest  mountain  they 
know  is  on  the  north  side  of  the  valley  at  Tdte  Jaune  Cache,  about  ten 
miles  from  the  valley.  This  is  named  Yuh-hai-has-kun,  from  the  ap- 
pearance of  a  spiral  road  running  up  it.'  The  mountain  referred  to  is 
undoubtedly  Robson  Peak,  as  it  is  only  fifteen  miles  north  from  the 
valley  at  T^te  Jaune  Cache.  The  *  spiral  road '  is  probably  an 
Indian's  imperfect  description  of  the  horizontal  lines  on  the  face  of  the 
mountain.  As  far  as  can  be  learned  no  one,  either  Indian  or  white, 
has  ever  succeeded  in  reaching  the  summit. 

Fraser  River        ^  little  above  the  junction  with  the  Grand  Fork,  the  Fraser  changes 

ftx)m  Grarid     i^s  course  of  N.  60**  W.,  which  it  holds  all  the  way  from  where  it  is 

Fork  to  Tete  '  "^ 

Jaune  Cache,  first  reached  opposite  Yellow  Head  Lake,  to  one  of  S.  40"*  W.,  for  six 

miles,  and  then  to  due  west  for  a  further  distance  of  five  miles,  to 

T6te  Jaune  Cache.     The  valley  gradually  narrows   again  during  the 

first  of  these  two  courses,  and  on  the  last  stretch  the  river  is  confined 

between  high  gravel  banks,  and  toward  the  cache  by  low  rocky  blufe. 

At  T^te  Jaune  Cache,  the  Fraser  emerges  into  the  great  valley  that 
runs  from  the  49th  parallel  to  this  point  and  continues  beyond  in  the 
same  general   direction   of   N.    40''  W.     A   good   statement  of  the 
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MOUNTAINS  NORTH  OF  MOOSE  LAKE,  UPPER  FRASER  RIVER. 


ROBSON  PEAK,  GRAND  FORK,  FRASER  RIVER. 
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information  to  date  concerning  this  valley  is  given  by  Mr.  McConnell 

in  the  Annual  Report  for  1894,  vol.  VII.   (N.S.)  p.    18c,   where  it  is 

described  sls  *  one  of  the  most  important  topographical  features  of  British 

Columbia."     It  preserves  its  main  characteristics  so  well  throughout, 

regardless  of  what  stream  occupies  any  particular  part  of  its  length, 

that  here  there  is  a  striking  resemblance  to  the  part  of  it  seen  at  Donald 

on  the  Canadian  Pacific  Railway.     This  portion  of  the  valley  has  never 

been  described  before,  but  the  description  of  Mr.  McConnell,  although 

given  with  particular  reference  to  other  parts  of  its  length,  is  equally 

applicable  here.     The  only  alteration  to  be  made  is  that  the  height  of 

the  Columbia-Fraser  watershed  should  be  2,563  feet  instead  of  2,900. 

No  rock-cutting  is  going  on  at  the  present  time,  but,   as  elsewhere  in 

such  cases,  narrow  secondary  valleys  are  being  cut  out  in  the  stratified 

gravels  and  sands. 

The  Fraser  now  bends  to  the  north-west  along  this  valley,  receiving  McLenna 
a  tributary,  the  McLennan  River,  from  the  south-east.  The  McLen-  ^^^^' 
nan  takes  its  rise  in  a  shallow  lake  in  the  middle  of  the  valley  called 
Cranberry  Lake,  fourteen  miles  from  the  Fraser,  but  receives  most 
of  its  waters  from  the  adjacent  mountains.  It  is  about  a  mile  from 
the  eastern  end  of  Cranberry  Lake  to  the  Canoe  River,  that  comes  in 
from  the  south-west  and  flows  down  the  main  valley,  in  the  opposite 
direction  to  the  Fraser,  to  join  the  Columbia  River  at  Boat  Encamp 
ment.  The  portion  of  the  valley  between  the  Fraser  and  Canoe 
rivers  is  much  wider  than  its  continuation  in  either  direction,  having 
an  average  width  of  four  miles.  It  is  very  level  from  side  to  side  and 
a  cross-section  would  show  only  a  gentle  depression  toward  the  centre 
The  slightly  more  elevated  strips  of  ground  near  the  sides,  are  for  the 
most  part  dry  and  sandy,  covered  with  an  open  growth  of  small  black 
pines,  while  the  richer  soil  of  the  middle  part  shows  much  open  grassy 
land,  with  some  good  spruce  timber  near  the  McLennan  River. 

The  climate  of  the  valley  is  drier  than  that  of  the  upper  part  of  the  climate  of 
Fraser,  as  there  is  little  rainfall  during  at  least  two  months  in  the  ^'^H^y- 
hottest  part  of  the  summer,  but  in  the  richer  and  lower  lands  there  is 
sufficient  moisture  to  produce  good   crops   without  irrigation.     It  is 
safe  to  say  that  at  least  a  fourth  of  the  area  of  the  valley  would  make 
rich  farming  land. 

The  two  principal  tributaries  of  the  McLennan  River,  fall  into  the  val- 
ley a  short  distance  below  Cranberry  Lake,  the  north-eastern  branch, 
Swift  Creek,  being  somewhat  smaller  than  the  westerly  one,  called  Mica 
Creek,  which  takes  its  rise  in  the  high  glacier-clad  mountains  on  the 
south-west  side  of  the  valley.     On  the  north-east  side,  the  mountains 
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Glaciers  in      of  Selwyn  Range,  rising  to  8,000  and  9,000  feet  above  sea  level,  have 
^^^  numerous  small  glaciers,  and  the  streams  are,  however,  all  more  or  less 

laden  with  fine  silt  and  mud.  On  the  opposite  side  these  oonditions 
exist  on  a  far  greater  scale  and  snow-clad  and  glacier-laden  mountains 
rise  higher  and  higher,  far  as  the  eye  can  reach  in  9.  south-westerly  dir- 
ection. Erosion  is  going  on  very  rapidly.  Every  stream  is  choked  with 
mud  and  detached  fragments  of  rock  are  heard  at  short  intervals  crashing 
down  the  slopes.  The  height  of  several  summits  in  these  mountains 
was  ascertained  to  be  nearly  11,000  feet,  and  some  of  the  more 
distant  peaks  appear  to  go  beyond  that  figure. 

Height  of  The  height  of  the  limit  of  the  growth  of  timber  is,'on  the  average,  some- 

what under  6,000  feet  above  sea- level.  It  varies  a  great  deal,  however, 
according  to  the  exposed  or  sheltered  nature  of  the  place.  In  inner 
sheltered  valleys  the  limit  reaches  an  altitude  of  6,500  feet  and  over, 
while  the  unprotected  parts  receiving  the  full  force  of  the  cold  winter 
winds  rarely  have  any  timber  above  5,500  feet  and  frequently  not 
over  5,000  feet. 

Granbernr  Canoe    River  is    crossed    near    where    it    bends    to    the    south- 

and  Ganoe       west,  opposite  the  eastern  end  of  Cranberry  Lake.     The  water-level 
riven.  ^^  ^j^^  crossing  is  135  feet  below  the  level  of  Cranberry  Lake  and 

sixty  feet  higher  than  the  Eraser  River  at  the  Cache.  Cranberry 
Lake  has  an  elevation  of  2,563  feet  above  sea^level.  Twelve  miles  dis- 
tant, in  a  direction  a  little  south  of  west  Canoe  River  takes  its  rise 
issuing  from  beneath  two  great  glaciers.  Receiving  several  tri- 
butaries from  similar  sources,  it  is  joined  by  Camp  River  two  and 
a  half  miles  above  the  crossing.  Camp  River  comes  from  a  low  pass 
to  the  south-east,  heading  near  Albreda  Lake,  the  source  of  a  tributary 
of  the  North  Thompson  River.  The  main  branch  of  the  North 
Thompson  takes  a  circuitous  course  around  and  beyond  the  head  of 
Canoe  River  just  outside  the  south-west  corner  of  the  map.  The 
passes  leading  from  Canoe  River  to  the  North  Thompson  are  occupied 
by  large  glaciers,  and,  owing  to  the  extremely  rugged  character  of  the 
mountains,  are  difficult  to  cross.  As  a  natural  consequence  of  the 
glacier  origin  of  Canoe  River  its  volume  changes  rapidly  with  the 
temperature  and  amount  of  sunshine.  During  the  hottest  parts  of 
the  summer  it  is  generally  unfordable,  but  a  few  cloudy  days  so  reduces 
the  water  that  a  passage  is  easily  effected.  At  the  date  of  our  visit,  in 
the  latter  part  of  August,  it  was  necessary  to  swim  the  horses.  Camp 
River,  and  Canoe  River  below  the  crossing,  flow  in  opposite  but 
parallel  directions,  five  to  six  miles  apart,  and  are  separated  by  a  high 
mountain   ridge.     The  first  summit  on  this  separating  ridge,  called 
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Mount  Thompson,  has  an  altitude  of  8,790  feet  above  sea.     Viewed  JJ^^^t 
__  ^..  .  ,T  It  Thompson. 

from  Camp  River  this  mountain  presents  a  smooth  and  rounded  appear- 
ance, but  the  opposite  side  is  broken  off  suddenly  by  a  sheer  precipice 
of  1,500  feet  with  a  glacier  at  its  foot. 

In  order  to  continue  the  description  somewhat  in  the  order  in  which 
the  explorations  were  carried  out,  it  is  necessary  to  break  the  thread 
of   the   narrative   here,    and    return   to  the    Athabasca   River. 

A  route  running  S.  SG*"  E.,  with  the  trend  of  the  mountains,  jaJ^r  like 
leaves  the  Athabasca  at  Jack  Creek  just  above  Jasper  Lake,  up  Jack  Creek 
It  was  used  by  the  Indians  many  years  ago,  when  travelling  between  Rc^cky  River. 
Rocky  Mountain  House  and  Jasper  House.  Besides  affording  the 
most  direct  course,  it  lead  them  through  what  was,  at  that  time  at 
least,  a  good  hunting  country.  Ascending  Jack  Creek  which  is  only 
six  miles  in  length,  the  route  follows  the  stony  bed  of  the  stream 
the  greater  part  of  the  way.  It  then  crosses  a  divide  5,600 
feet  above  sea  and  further  on  crosses  two  more  similar  divides  of 
6,300  and  5,870  feet,  with  tributaries  of  Rocky  River  flowing  north- 
ward between  them.  Descending  from  the  third  summit  the  trail 
reaches  the  outlet  of  a  lake  a  mile  long,  which  also  drains  northward 
into  Rocky  River.  A  branch  route  runs  southward  up  the  small 
stream  falling  into  the  head  of  this  lake  and  through  a  gap  leading 
to  Medicine  Lake  six  miles  distant.  The  first  lake  mentioned  is 
eighteen  miles  in  a  straight  line  from  Jasper  Lake.  From  this  lake, 
the  trail  for  three  miles  descends  the  stream  draining  it,  and  then 
turning  more  toward  the  east  for  a  further  distance  of  three  miles, 
reaches  Rocky  River  at  a  point  distant  nineteen  miles  from  its  ^^i^^  River 
mouth.  For  the  latter  part  of  this  distance  the  trail  is  badly 
obstructed  by  fallen  trees.  Practically  all  the  timber  throughout  the 
valley  of  Rocky  River  has  been  destroyed  by  fire,  the  fallen  trunks 
now  blocking  and  hiding  the  trail,  which  of  late  years  has  been  little 
travelled.  Crossing  Rocky  River  the  trail  follows  up  the  north  bank 
of  the  stream  which  flows  along  a  gravel-bottom  for  a  distance  of  thir- 
teen miles  with  moderate  current  and  low  banks.  It  is  then  con- 
fined between  the  rocky  walls  of  a  cafion  a  mile  in  length,  having  a 
fall  at  the  upper  end.  The  difference  in  level  of  the  waters  above 
and  below  the  cafion  is  200  feet.  Four  miles  further  up  the  river 
forks,  the  southern  branch  comes  in  with  an  elbow-like  bend  and  its 
upper  course  is  parallel  to  the  main  stream.  This  branch  carries  the 
greater  part  of  the  water. 

Around  the  forks  the  valley  is  wider  and  flatter  than  any  other  part  jtg  upper  part. 
along  the  river.     The  altitude  is  5,280  feet  above  sea.     Following  up 
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Southesk 
Cairn. 


Head-waters 
of  Brazeau 
River. 


the  stony  bed  of  the  other  branch,  for  a  distance  of  five  miles  the 
course  is  S.  80°  E.,  then  bending  to  S.  50°  E.  for  a  further  distance  of 
eight  and  a  half  miles,  to  the  source  of  the  stream  in  a  small 
lake.  Green  timber  begins  shortly  above  the  forks.  It  is  small,  how- 
ever, owing  to  the  altitude,  and  dies  out  altogether  some  distance 
below  the  lake. 

Besides  the  fork  mentioned  there  are  numerous  other  tributaries, 
but  none  of  them  have  any  very  great  length,  or  important  valleys. 
At  the  date  of  our  visit  in  September  their  beds  were  for  the  most  part 
dry.  The  whole  course  of  Rocky  River  is  remarkably  straight,  in  fact  it 
does  not  deviate  anywhere  more  than  a  mile  and  a  quarter  from  a 
straight  line  drawn  from  the  mouth  to  the  source.  The  mountains  on 
each  side  of  the  vaUey, although  broken  into  by  the  small  lateral  valleys, 
and  varying  somewhat  in  detail,  present  on  the  whole  such  a  similarity 
of  bare  rocky  slopes  and  cliffs,  rising  sharply  at  a  uniform  distance 
from  the  valley,  that  it  is  difficult  to  distinguish  one  part  from  another. 

For  some  distance  a  conical  hiU  is  noticeable,  standing  directly 
in  fronts  with  a  gap  on  each  side  between  it  and  the  bordering  moun- 
tain ranges.  On  a  near  approach  it  is  found  to  be  a  mile  beyond  the 
lake  at  the  source  of  the  river.  This  hill  was  named  Southesk  Cairn 
by  the  Earl  of  Southesk  in  1863.  The  pass  on  the  north  side  of  it 
having  an  elevation  of  7,500  feet  above  sea,  is  the  lowest  point  on  the 
divide  between  Rocky  River  and  a  branch  of  the  Brazeau  River  flow- 
ing in  the  opposite  direction. 

The  valley  of  the  Brazeau  on  the  other  side  of  the  summit  descends 
rapidly,  but  without  any  cailon.  The  stream  runs  S.  60°  E.  for  a  dis- 
tance of  six  miles,  collecting  the  waters  of  several  streams  from  the 
south,  then  turning  to  S.  80°  E.  and  receiving  the  addition  of  a 
large  branch  from  the  south  side,  in  a  further  distance  of  six  miles  it 
emerges  from  the  mountains  into  a  plateau  country  of  between  5,000 
and  6,000  feet  elevation.  Three  miles  to  the  east,  the  main  branch  of 
the  Brazeau,  which  heads  with  the  Athabasca  near  Brazeau  Lake,  also 
comes  out  of  the  mountains. 

This  plateau  is  a  rich  grass  country,  partly  open,  the  remain- 
der being  only  lightly  covered  with  pine  and  spruce.  It  is 
slightly  undulating,  with  a  general  slope  to  the  north-east.  The 
mountains  rise  abruptly  out  of  this  in  a  straight  line  of  bare  rock- 
cliffs,  like  a  bold  shore  to  a  sea  of  green.  There  are  no  foot-hills  along 
this  part  of  the  range,  a  fact  accounted  for  by  the  nature  of  the  uplift 
of  the  mountains  which  will  be  discussed  in  the  latter  part  of  this 
report. 
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"Following  a  general  course  of  N.  20'  W.,  and  gradually  inclining 
away  from  the  edge  of  the  mountains  the  next  stream  of  importance  is 
nine  miles  distant.  It  is  a  branch  of  the  north  fork  of  the  Brazeau- 
Its  channel  is  narrow  and  straight  with  steep  gravel  banks  100  feet 
high.  Two  more  branches  of  the  north  fork  are  crossed,  distant  three, 
and  five  and  a  half  miles,  respectively,  from  the  first.  The  Forks  of  the 
Brazeau  is  thirty  miles  due  east  of  the  crossing  of  this  last  stream. 
The  three  branches  of  the  north  fork  are  about  equal  in  size,  being  at 
this  season  (the  end  of  September)  about  a  foot  deep  and  forty  feet 
wide,  but  the  first  shows  evidence  of  greater  freshets  in  flood-time. 
Beyond  the  last  branch  the  normal  conditions,  which  usually  obtain 
along  the  edge  of  the  mountains,  begin  again  in  a  long  range 
of  foot-hills  having  an  elevation  of  about  7,000  feet,  and  running 
N.  60''  W.  with  the  trend  of  the  mountains.  The  last  branch  drains 
the  valley  between  this  range  and  the  mountains  proper,  and  heads 
in  the  neighbourhood  of  the  head  of  McLeod  River. 

Seven  miles  beyond  this,  in  the  same  direction,  a  shallow  stream'  Head- waters 
twenty  feet  wide,  was  reached.  This  was  followed  down  six  miles  of. Pembina 
in  a  north-easterly  direction  and  proved  to  be  the  head-waters  of  the 
Pembina  River.  It  barely  enters  the  foot-hills,  and  cannot  be  con- 
sidered a  mountain  stream.  Between  the  last  branch  of  the  Brazeau  and 
this  stream,  there  is  a  low  range  of  burnt  hills,  500  to  600  feet  high,  but 
there  is  a  low  gap  between  the  streams  just  outside  the  long  foot-hill 
before  mentioned.  Owing  to  the  amount  of  erosion  in  the  Pembina 
valley  lower  down,  it  seems  probable  that  at  one  time  some  of  the 
streams*  at  present  draining  into  the  Brazeau,  found  their  way  through 
this  gap  into  the  Pembina. 

All  the  plateau  country  traversed,  that  drains  into  the  Brazeau,  is 
fairly  dry  and  open,  but,  on  approaching  the  Pembina,  as  the  distance 
from  the  mountains  has  been  greatly  increased,  the  direct  action  of  the 
Chinook  winds  is  not  much  felt,  and  the  effect  of  a  greater  amount  of 
moisture  is  seen  in  the  numerous  swamps  and  muskegs.  An  old  Indian 
trail  runs  from  where  the  south  fork  of  the  Brazeau  was  left,  to  the 
last  branch  of  the  north  fork,  and  there  is  divided,  one  branch  going 
up  that  stream,  and  another  down.  The  route  followed  from  there  to 
the  Pembina,  without  a  trail,  would  scarcely  be  practicable  in  any  but 
a  very  dry  season. 

It  is  three  miles  in  a  north-westerly  direction  from  where  the  Pem- 
bina was  left,  to  the  head  of  a  stream  flowing  into  the  McLeod 
River.  The  watershed  is  formed  by  low  hills  with  extensive  muskegs 
between.     The  stream  just  mentioned  was  followed  with  a  course  of 
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Head-watars 
of  McLeod 
River. 


N.  40**  W.  for  a  distance  of  six  miles,  when  it  is  diverted  from  the  direct 
course  to  McLeod  River  by  intervening  hills,  and  makes  a  right-angled 
bend  by  turning  to  S.  50°  W.  From  this  bend,  it  is  six  miles  to  the 
McLeod,  across  hills  rising  about  400  feet  above  the  McLeod.  Refer- 
ring to  the  outline  formed  by  the  McLeod  River  as  resembling  a 
human  face,  the  place  now  reached  would  correspond  to  the  top  of  the 
throat  From  this  point  to  the  "  Leavings,"  the  McLeod  flows  on  a  bed 
of  gravel  and  stones,  with  uniformly  rather  steep  grade,  but  without 
rapids  or  falls.  The  channel  is  nowhere  worn  down  to  bed-rock. 
Frequently  the  river  is  seen  running  against  the  foot  of  rock  banks, 
but  it  does  not  appear  to  have  in  any  place  reached  the  bottom  of  the 
old  channel,  or  to  be  making  much  progress  in  that  direction.  At  the 
place  where  the  McLeod  was  first  crossed  below  the  Big  £ddy,  it  runs 
on  solid  bed-rock. 
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The  rocks  met  with  in  the  district  covered  by  this  report  are  refeiv 

able  to  the  following  formations  : — 

Tertiary — Paskapoo  beds 

^  ,  Edmonton  beds 

Cretaceous — 


Cambrian- 


Pierre  and  Fox  Hill. 
Devono-Carboniferous. 

{Castle  Mt.  group. 
Bow  River  series. 
Archaean — Shuswap  Series. 


General  Description. 


Hocks  near 
Edmonton. 


Drift  deposits 
of  country 
near  Lake 
St.  Anne. 


The  rocks  near  Edmonton  belong  to  the  Edmonton  beds  of  the 
Laramie,  and  are  well  described  by  Mr.  Tyrrell  in  the  Annual  Report 
for  1886,  vol.  II.  (N.S.)  p.  107e  et  seq.  They  consist  of  black  and  white 
clay,  clay-shale,  coarse-grained  gray  sandstones,  clayey  sandstones,  sandy 
shale  and  seams  of  lignitic  coal.  These  rocks  extend  up  the  North  Sas- 
katchewan River  forty  miles  above  Edmonton,  to  Goose  Encampment, 
where  the  top  of  the  series  is  marked  by  two  seams  of  lignitic  coaJ  ten 
feet  each  in  thickness,  separated  by  fourteen  inches  of  dark  clay-shale. 

The  road  from  Edmonton  via  Lake  St.  Anne  traverses  a  deeply  drift- 
covered  country,  and  no  exposure  of  any  formation  older  than  glacial 
is  to  be  seen.  There  is  a  great  thickness  of  boulder-clay,  nearly  all 
the  pebbles  and  boulders  contained  being  gray  quartzite  derived  from 
the  Rocky  Mountains.     Boulders  of  Laurontian  granite  are  numerous. 
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however,  especially  on  the  surface,  and  around  Lake  St.  Anne  boulders 
of  yellowish-gray  limestone  holdinfl^  Devonian  fossils,  and  some  o^ 
purplish  red  quartzites  or  grit,  are  evidently  derived  from  the  Devonian 
area  to  the  north  and  north-east. 

At  the  crossing  of  the  Pembina  River  the  following  section  was  Sections  jof 
seen:-  '^^'^^.**  , 

crossing  of 

Feet.  Inches.    Pembina 

Soft  yellowish-gp^y  sandstone  with  irregular  seams  of  coal 12  0         River. 

Gray  sandstone 1  0 

Yellowish  and  brownish  shale 9  0 

Carbonaceous  shale 1  0 

Clay 0  6 

Liffnitic  coal .   6  0+ 

29  6 

These  beds  have  a  low  south-westerly  dip  up  stream.  Half  a  mile 
above  the  crossing  a  seam  of  coal  13  feet  10  inches  thick  b  exposed  at 
the  water's  edge,  overlain  by  four  feet  of  impure  coal.  Above  this  is  a 
tumbled  and  disturbed  mass  of  carbonaceous  shale  and  white  clay,  the 
result  of  the  burning  of  a  coal  seam  that  lay  above  the  one  just  men- 
tioned. The  clay  is  partly  burned  to  a  pale  terra  cotta.  No  trace 
of  this  upper  seam  can  be  seen  at  the  present  time.  The  fire  which 
destroyed  it  burned  for  a  number  of  years.  The  disturbance  following 
the  fire  has  made  it  difiicult  to  trace  the  beds  between  the  first  section 
and  the  last,  but  judging  by  the  attitude  of  the  beds  at  the  crossing 
they  ought  to  underlie  the  large  coal-seam  of  the  second  section.  A 
little  higher  up  the  river  on  the  north-west  side  the  following  section 

was  measured : — 

Feet.        Inches. 

Silty  gravel 2  0 

White  boulder-clay 10  0 

Covered 5  0 

Carbonaceous  shale 2  0 

Lipnitic  coal 1  0 

Clay 0  3 

Ligniiic  coal 0  4 

Impure  coal 1  0 

Carbonaceous  shale 0  10 

Lignitie  coal 18  0 

Covered 6  0 

40  6 

In  the  thirteen-foot  seam  of  coal  in  this  section  there  are  four  small  r.    i  ^^ 

Ooal  seam. 

clay  partings,  amounting  in  all  to  nine  inches.  This  seam  is  the  same 
as  that  seen  on  the  opposite  side. 

The  west  bank  of  the  river  at  the  crossing  shows,  at  the  water's  edge, 
the  same  seam  of  coal  that  was  seen  on  the  east  side,  and  is  then 
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covered  for  a  height  of  seventy  feet,  above  which  is  seen  fifty  feet  or 
more  of  thick  beds  of  yellowish-gray  sandstones.  These  sandstones 
considered  alone  would  be  assigned  without  much  doubt  to  the  Paska- 
poo  beds,  and  when  the  previous  sections  underlying  them  are  taken 
into  account,  the  evidence  seems  conclusive  that  here  is  the  junction 
between  the  Paskapoo  and  the  Edmonton  beds,  the  coal  seams  being 
on  the  same  horizon  as  those  at  Goose  Encampment. 
RockB  of  Four  miles  west  of  the  Pembina  crossing,  in  the  bed  of  the  first 

River  exposed  small  tributary  of  the  Lobstick  River,  loose  large  slabs  of  yellowish 
in  tributary,  sandstone  are  abundant,  indicating  the  near  presence  of  Paskapoo  beds 
in  place.  Beyond  this  nothing  is  seen  but  the  surface  deposit  of  yel- 
lowish-white sticky  clay,  until  two  miles  east  of  Coldwater  Creek, 
where  the  northern  end  of  a  terrace-like  ridge  is  crossed.  The  soil  on 
this  ridge  is  coarse  brownish -yellow  sand  and  seems  to  be  locally  de- 
rived from  the  Paskapoo  sandstones  that  appear  to  underlie  the  greater 
part  of  the  country  between  the  Pembina  and  McLeod  rivers. 
Esker  White  clay  continues  to  a  point  midway  between  Wolf  and  Moose 

^^h*m"  ^°^^  creeks,  called  the  Sand  Hills,  where  a  long  esker  commences.     It  is 
rivers.  fifteen  to  thirty  yards  wide  and  five  to  fifteen  feet  high  running  N.  65* 

W.  in  a  remarkably  straight  course,  for  a.  mile  and  a  half,  then  turning 
to  nearly  due  west  and  sending  oflF  two  branches  in  a  direction  of  N. 
60"  W.  There  appears  to  be  several  adjacent  ridges  running  parallel 
to  these  branches  separated  only  by  narrow  strips  of  muck  swamp. 
These  ridges  are  composed  of  very  fine  sand  without  any  pebbles. 
Limits  of  The  eastern  drift  extends  to  within  two  miles  of  the  Sand  Hills,  or 

eastern  drift.  ^^^^^^  ^  ^^^e  west  of  Wolf  Creek,  up  to  which  point  boulders  of  pink- 
coloured  Lauren tian  granite  are  sparingly  found.  Beyond  this  point 
toward  the  west  no  drift  was  seen,  except  that  derived  from  the  Rocky 
Mountains. .  The  boulders  in  this  western  drift  are  almost  entirely 
composed  of  gray  quartzite  many  of  them  rusty- weathering,  with  a  few 
fragments  of  quartz- conglomerate.  On  a  nearer  approach  to  the 
mountains  boulders  of  limestone,  which  apparently  are  not  able  to 
stand  the  wear  and  tear  of  long  travel,  begin  to  form  an  appreciable 
proportion  of  the  drift. 

Half  a  mile  below  the  crossing  of  McLeod  River  the  following  sec- 
tion was  seen  : — 

Feet.        Inches. 

Section  of  Yellowish  silty  sand 3  0 

Edmonton  Coarse  yellowish-gray  sandstone 50  0 

beds.  Gray  friable  clay-shale 2  0 

Carbonaceous  shale 0  6 

Lignite 0  6 

Soft  gray  sandstone,  some  clayey  bands,  false-bedded 80  0 

86  0 
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The  gray  friable  clay-shale  contains  petrified  wood  and  fossil  plants 
The  beds  are  horizontal.  There  is  nothing  to  be  seen  that  would' 
clearly  show  what  is  the  age  of  these  beds,  but  on  account  of  their  geo' 
graphical  position  and  the  presence  of  soft  clayey  sandstones,  they  are 
doubtfully  assigned  to  the  Edmonton  beds  of  the  Laramie. 

A  mile  above  the  Big  Eddy  on  the  McLeod,  there  is  an  exposure  of  Beds  near  Big 
fifteen  feet  of  gray  sandstone  with  nodular  structure,  overlain  by  eight  ^' 
feet  of  soft  yellow  and  gray  shales  with  irregular  seams  of  lignite,  the 
whole  capped  by  thirty  feet  of  yellowish  boulder-clay  holding  small 
quartzite  pebbles.  At  the  upper  crossing  uf  Sun-dance  Creek,  ^ve 
miles  north-east  of  White  Mud,  ten  feet  of  yellowish  sandstones  are 
exposed.  They  weather  easily  and  show  unequal  hardening  similar  to 
those  above  the  Big  Eddy. 

Six  miles  above  the  "  Leavings  "  of  the  McLeod,  an  exposure  on  the  Section 
east  side  of  the  river  was  seen  from  the  opposite  bank,  and  estimated  <^<^^ving8  " 

as  follows  : —  «»  McLeod 

_    ^  Kiver. 

Feet. 

Yellowish  and  gray  sandstones  with  harder  layers  and  nodules. .  20 

Gray  shale 5 

Gray  sandstone 8 

Yellowish-gray  clay-shale 6 

Yellowish -gray  sandstone,  nodular 10 

Gray  clayey  sandstone  with  thin  carbonaceous  seams  at  top 7 

56 
The  watershed  between  the  McLeod  and  Athabasca  rivers  is  deeply  Surface 
covered  with  yellowish  silty  boulder-clay,  having  only  a  few  smaU  ^f^?!i^.^'^ 
pebbles  of  quartzite.     On  the  surface  there  are  numerous  large  boul'  Athabasca 
ders  of  blue  and  gray  limestone  and  some  very  large  ones  of  quartz-  ^°'^®" 
conglomerate  with  pink  coloured  quartz  pebbles.     The  latter  are  de- 
rived from  the  Cambrian  rocks  of  the  mountains,  and  although  the 
nearest  locality  where  they  are  found  in  place  is  fifty  miles  distant,  the 
boulders  are  generally  not  much  worn.     Two  and  a  half  miles  west  of 
the  "  Leavings  "  a  very  distinct  moraine  occurs,  running  S.  6"  E.  and 
S.  50"  W.,  in  an  angular  form.     It  is  composed  of  light-gray  and  rusty 
quartzite  and  quartz  conglomerate,  all  from  the  mountains.     Beyond 
the  summit  of  the  watershed  a  small  stream  has  cut  a  channel  eighty 
feet  deep  in  the  boulder-clay  without  reaching  the  solid  rock. 

Four  miles  from  the  Athabasca  River  and  650  feet  above  it,  the  sur-  Xerraces  in 
face  soil  becomes  gravelly,  indicating  the  presence  of  a  body  of  water  Y^}^^.  ^^ 
at  some  time,  and  across  the  river  a  long  distinct  terrace  is  visible  with  River, 
an  elevation  of  200  feet  or  more  above  this  place  or  4  000  feet  above 
sea.     Several  lower  terraces  can  be  seen,  the  most  extensive  being  300 
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Section  on 
Sandstone 
Creek. 


feet  above  the  Athabasca.  The  receding  waters  must  have  remained 
for  a  long  time  stationary  at  that  level,  as  the  terrace  is  over  a  mile 
wide  in  places,  and  can  be  seen  distinctly  for  a  long  distance  up  and 
down  the  valley. 

On  Sandstone  Creek,  two  and  a  half  miles  from  the  mouth,  there  is 
an  exposure  of  hard  rather  coarse-grained  sandstone,  and  near  the 
mouth  of  that  stream  the  following  section  was  examined  : — 

Feet  Inches. 

Silty  «oi]  (variable) 2  0 

Boulder-clay,  amall  pebbles 50  0 

Irregular  thickness  of  coarse  yellow  sand 4  0 

Boulder-clay,  quartzite-pebbles 20  0 

Covered 8  0 

Light-coloured  sandstone  with  calcite  in  joints,  one  clayey  band    6  0 

Covered 10  0 

Dark-gray  shale 3  0 

Yellowish-gray  sandy  shale 2  0 

Sandstone 2  0 

Gray  shale 0  6 

Gray  sandstone 0  6 

Carbonaceous  shale 2  0 

Dark-gray  thin-bedded  sandy  shale 4  0 

Covered 30  0 

Gray  clayey  sandstone  (fossils) 3  0 

Yellowish-gray  sandy  shale,  jointed 4  0 

Soft  gray  sandstone 1  0 

Sandy  shale 1  ^ 

Rather  dark  clay-shale 3  0 

Soft  shaly  sandstone 4  0 

Yellowish  and  bluish  shale  with  irregular  sandstone 5  0 

Dark  clay-shale •  •     6  0 

Bluish-gray  clay-shale  and  irregular  clayey  sandstone 20  0 

Gray  sandstone  false-bedded  (part  covered) 80  0 

Bluish-gray  clay-shale 4  0 

Solt  yellowish  sandstone 4  0 

279  6 

This  section  was  not  all  seen  in  the  one  place,  but  it  is  believed  to 
fairly  represent  the  sequence  of  beds.  Among  the  fossils  obtained 
from  the  bed  of  clayey  sandstone  were  the  following  : — 

Phyaa  Copei 

Patula  sp. 

Zonites  or  Conulua 

Fossil  plant  apparently  Taxites, 

Mr.  Whiteaves  who  examined  these,  as  well  as  the  other  fossils  col- 
lected during  the  season,  finds  that  they  correspond  with  those  found 
elsewhere  in  the  lower  division  of  the  Laramie.     This  division  of  the 
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Laramie,  called  the  Edmonton  beds,  is  placed  in  Mr.  Tyrreirs  report, 
at  the  top  of  the  Cretaceous. 

Beyond  Sandstone  Creek  no  exposures  are  seen  until  Prairie  Creek  Rocks  of 
is  reached,  except  the  cut-banks  of  coarse  gravel  at  streams.  On  the  ^^^^^^  ^ 
banks  of  that  stream  what  looks  at  first  sight  to  be  a  coarse  pebble 
beach,  is  found  to  be  a  conglomerate  composed  of  round  quartzite 
pebbles,  from  one  to  three  inches  in  diameter.  The  softer  matrix  of 
green  sandstone  having  weathered  away  leaves  nothing  showing  on  the 
surface  but  the  pebbles.  To  the  north  of  this  conglomerate,  in  a  cation 
half  a  mile  in  length,  a  section  is  exposed  showing  greenish  sandstones 
and  black  shales  dipping  at  angles  of  from  60°  to  90°,  and  striking  N. 
65"  W.  At  the  southern  end  of  the  section  the  following  beds  are 
seen: — 

Feet.    ■    Inches. 

Stratified  gravel  and  sand 4  0 

Thin  gray  sandstones 4  0 

Yellowish-g^y  shale,  nodtdar,  with  irregular  beds  of  greenish 

sandstone  and  two  very  small  irregular  seams  of  lignite 10  0 

Lignite 0  4 

Carbonaceous  shale 2  0 

Covered 3  0 

Greenish  sandstone 2  0 

Slaty,  jointed,  friable  shale 1  0+ 

26  4 

South  of  this  section,  beds  of  greenish  sandstone  and  black  shale  alter- 
nate, the  former  increasing  in  proportion  for  a  quarter  of  a  mile  when 
the  rocks  are  almost  all  sandstone.  Farther  on  the  shales  increase  for 
100  yards,  but  again  the  sandstone  preponderates  to  the  end  of  the 
exposure.  The  sharp  folding  which  probably  causes  a  repetition  of 
some  of  these  beds,  gives  the  first  evidence  of  the  disturbance  accom- 
panying the  uplift  of  the  mountains. 

In  ascending  Prairie  Creek  several  exposures  of  alternating  beds  of 
greenish  sandstone  and  conglomerate  were  seen,  in  descending  order. 
The  pebbles  in  the  conglomerate  are  almost  exclusively  quartzite,  a  few 
only  of  slate  were  observed.  The  strike  of  these  rocks  is  N.  65°  W. 
the  same  as  the  last  and  the  dip  northward.  In  one  place  a  dip  of 
60*  was  observed,  but  elsewhere  it  is  from  20°  to  30°.  Beds  of  shale 
may  occur  here  also,  as  the  interval  between  exposures  is  considerable, 
and  the  erosion,  which  has  been  very  great,  would  remove  a  greater 
proportion  of  such  soft  beds.  Near  where  the  route  leaves  Prairie 
Creek,  the  latter  comes  out  of  the  hills  from  a  lateral  valley,  and  this 
may  be  termed  the  'gap'  of  the  stream.  Opposite  the  gap  there  are  no 
exposures,  but  on  the  hills  to  the  north  of  it  the  same  rocks  are  seen 
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dipping  northward  at  low  angles.  All  these  rocks  on  Prairie  Creek 
correspond  to  the  Pierre  shales  and  Fox  Hill  sandstones  of  the 
Cretaceous.  The  junction  betwen  them  and  the  Edmonton  beds  seen 
at  Sandstone  Creek  is  covered.  It  is  probably  only  a  short  distance 
below  the  mouth  of  Prairie  Creek. 

South  of  Prairie  Creek,  Folding  Mountain,  the  first  foot-hill  of  the 

Rockies  rises,  bringing  up  limestones,  and  siliceous  shales  and  quart- 

zites,  in  a  sharply  folded  slightly  overturned  anticliiie.     The  following 

section  was  seen  in  descending  order : — 

Feet. 

Gray  quartzites  200 

Black  carbonaceous  shale 60 

Dark  flaggy  limestone 100 

Yellowish   fine-grained  siliceous  shales  with  calcareous  shales 

and  some  calcareous  sandstone 500 

Fine-grained  gray  and  yellowish  limestone  highly  siliceous,  with 

a  few  bands  of  dark  quartzite 500 

Covered 300 

Fine-grained  blue  limestone 500-f 

2160 

Among  the  fossils  obtained  from  these  limestones  are  a  Syringopora 
like  S.  perelegans,  and  another  like  S,  nobUis,  simple  corals,  brachio- 
pods  and  crinoid  stems.  According  to  these  the  rocks  could  be  placed 
in  the  Devonian  or  possibly  the  Carboniferous,  but  as  Carboniferous 
rocks  are  known  to  have  been  laid  down  in  these  mountains,  by  the 
fossils  collected  later  on,  it  would  be  necessary  to  assume  an  over- 
thrust,  far  greater  than  there  is  any  appearance  of,  in  order  to  bring 
up  the  Devonian  rocks  without  showing  the  overlying  Carboniferous 
beds.     The  following  figure  shows  the  attitude  of  the  beds  in   the 

section  just  given. 

Fig.  1. 
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On  the  opposite  side  of  the  Athabasca,  west  of  Brdl^  Lake,  in  Bull-  Kocks*of 
rush  Mountain,  similar  rocks  have  been  folded  in  the  same  way,  but  a  Mountain. 
thiiist  from  the  south  causing  two  lines  of  fracture,  has  as  a  result  given 
a  more  complicated  appearance.  The  strike  of  the  rocks  on  both 
sides  of  the  river  is  N.  65°  W.  The  next  mountain  between  Drystone 
Creek  and  Fiddle  Creek  shows  a  great  thickness  of  limestone,  with  a 
fault  running  with  the  strike  of  the  rocks,  a  little  to  the  north  of  the 
summit.  The  plane  of  faulting  dips  to  the  south  at  a  high  angle. 
Shales  appear  to  occupy  the  western  flank,  and  some  miles  back  from 
the  river,  along  this  mountain,  numerous  folded  outliers  of  these  rocks 
are  seen  among  the  limestones. 

Hoche  Miette,  a  notable  landmark  that  is  prominently  in  view  Rocks  of 
for  a  long  distance,  stands  on  the  east  side  of  the  Athabasca  a  ^  ®  *®*  * 
few  miles  below  Jasper  Lake.  It  is  the  abrupt  termination  of  a  range 
of  mountains  over  8,000  feet  above  sea.  Viewed  from  directly  in  front 
its  upper  portion  has  a  roughly  cubical  form  with  an  almost  vertical 
face  of  2,000  feet.  The  rocks  seen  in  this  mountain  are  given  in  the 
following  section  : — 

Compact  fine-grained  blue  and  gray  limestone 2000 

Black  shales  with  round  nodules  of  iron-pyrites 400 

Hard  sandy  shales 100 

Brownish  and  reddish  sandy  shales  say 300 

Blue  limestone  with  irregular  cherty  bands 500 -f 

3300 
Figure  (2)  shows  the  arrangement  of  these  beda 

Fig.  2. 
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Koclie  Mi^e 
From  the  lower  part  of  the  upper   limestone  in  this  section  the 
following  fossils  were  collected  : — 
Airypa  reticularis, 
Dyphyllum  sp. 
Cyrtina  sp. 

Spirifer  (ov  Spiriferina)  sp. 
Cast  of  elongated  spiral  gasteropod. 
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Breaks  in 
section. 


Devonian  The  age  of  the  rocks   in  the  above  section  is,  according  to  these 

fossils,  Devonian.  All  of  the  beds  appear  to  be  of  a  lower  horizon 
than  those  seen  in  Folding  Mountain.  The  black  shales  with  nodules 
of  iron-pyrites,  disappear  with  a  high  dip  to  the  south,  but  come  to 
view  again  in  a  small  exposure  two  and  a  half  miles  below  the  mouth 
of  Rocky  River.  They  are  seen  also  on  Stony  River  on  the  opposite 
side  of  the  Athabasca  in  a  series  of  small  sharp  folds. 

Above  Rocky  River,  large  gaps  occur  in  the  section,  caused  by  the 
deep  lateral  valleys,  and  as  these  valleys  are  generally  arranged  in 
opposite  pairs,  the  exposures  on  one  side  do  not  supplement  those 
found  on  the  other.  These  breaks,  and  the  similarity  of  beds  of 
different  horizons,  renders  it  difficult  to  form  an  accurate  idea  of  the 
thickness  of  rocks  occupying  this  part  of  the  valley.  There  appears 
to  be  a  great  thickness  of  alternating  bands  of  blue-gray  limestone  and 
brown  rather  crystalline  dolomites.  The  limestones  are  fine  grained, 
and  have  numerous  cherty  bands,  mostly  white  and  irregular, 
but  some  bands  of  yellow  chert  reach  a  thickness  of  ten  feet. 
Among  the  fossils  contained  in  the  limestones  are  the  following : — 

Athyris  Angelica  var.  ocdderUalis. 

Leptcena  rhomhoidalis, 

Orthisy  sp. 

AviciUopecten,  sp. 

PentremiteSf  sp. 

Streptelcbsma  rectum  ?  Hall. 

SpiriJeVy  sp. 

These  are  classed  as  probably  Devonian.  The  dolomites  are  un- 
fossiliferous.  They  weather  out  on  the  vertical  faces  to  an  uneven 
pitted  surface. 

Section  from  From  a  point  two  miles  north  of  Snaring  River,  there  is  a  section 
u^Hen^  ^*^®''  in  ascending  order  to  Henry  House,  with  possibly  a  fault  at  Snaring 
House.  River.     The  rocks  in  this  section  appear  to  overlie  the  last  ones  men- 

tioned. At  the  base,  comes  a  series  of  limestones,  including  thick  beds  of 
fine-grained  bluish,  light-gray  cream-weathering,  whitish  crystalline 
with  cherty  layers,  dark  flaggy,  white  and  brownish  dolomitic  varieties 
in  ascending  order  with  a  total  thickness  of  at  least  5,000  feet.  These 
are  all  on  the  north  side  of  Snaring  River,  and,  according  to  some  fossils 
obtained,  are  probably  Devonian.  South  of  that  stream  is  800  feet  of 
thin-bedded  quartzite,  yellowish-weathering  dolomitic  quartzite,  sili- 
ceous shales  and  beds  of  gray  limestone.  Above  these  at  Swift's,  three 
miles  below  Henry  House,  is  a  cliff  of  dark-brown  crystalline  dolomite 
of  medium  texture.     The  thickness  of  the  dolomite  is  about  700  feet 
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Above  the  dolomite  on  the  hills  west  of  Swift's,  blue  and  gray  fine- 
grained limestone  appears  to  have  a  thickness  of  700  feet  or  over. 
The  limestone  was  not  seen  continuously  and  possibly  other  beds  are 
included  here.  About  500  feet  above  the  highest  part  of  the  lime- 
stone is  seen  an  exposure  of  black  shales  and  flaggy  cream-weathering 
limestone,  from  which  the  following  fossils  were  obtained  : — 

Reticularia  setigera  ? 

Froduciiis,  (very  finely  ribbed). 

Spirifer^  sp. 

Dielasma,  (cf.  D.  Formosa,  Hall). 

These  are  definitely  classed  as  Carboniferous.     Three-quarters  of  a  mile  Great  fault. 

above  Henry  House,  the  blue  limestones  underlying  the  fossiliferous 

beds  described  above,  which  are  exposed  near  the  river,  are  cut  oflF  by 

a  fault,  and  no  trace  of  any  Carboniferous  or  Devonian  rocks  is  found 

west  of  this  point.     The  sudden  disappearance  of  these  beds  is  exactly 

similar  to  that  of  the  Banff  limestone,  described  by  Mr.  McConnell  on 

the  51st  parallel.*^     In  both  cases  it   *  seems  to  have  been  entirely 

swept  away  by  the  tremendous  denudation  to  which  the  whole  chain, 

but  especially  the  western  part,  has  been  subjected.' 

The  rock  brought  into  contact  with  the  limestones  by  the  above-  Bow  River 
mentioned  fault,  is  a  hard  conglomerate  with  pebbles  seldom  exceeding  ^^"^'^• 
half  an  inch  in  diameter,  and  frequently  so  small  that  the  rock  might 
be  called  a  grit.  The  pebbles  are  well  rounded  and  consist  of  pinkish, 
milky,  and  semi-transparent  quartz  with  similar  pieces  of  greenish 
felspathic  and  chloritic  rock  and  a  little  white  felspar.  There  is  a 
slight  development  of  fine  pale  mica  or  talc.  The  rock  is  so  typical  of 
the  Bow  River  conglomerates  that  the  description  of  these  given  by  Dr. 
Dawson  in  the  Annual  Report  for  1885,  vol.  T.  (N.S.)  p.  159b,  would  be 
equally  applicable  in  this  place.  Associated  with  these  and  underlying 
them,  on  the  Miette  River,  are  fine-grained  conglomerates  which  have 
been  squeezed  out  to  a  schist  with  a  great  development  of  pale  mica. 
They  weather  easily,  scaling  off  in  layers  along  the  plane  of  schistosity. 
Interbedded  with  these  are  gray  and  greenish-gray  slates,  with  an 
abundance  of  small  scales  of  mica  and  distinct  slaty  cleavage.  The 
Miette  River  follows  approximately  the  summit  of  a  broken  anticlinal 
fold  in  these  rocks.  These  rocks  have  been  highly  altered  and  are  now 
filled  with  a  reticulation  of  small  quartz  veins,  and  some  larger  veins  Quartz  veiius. 
of  two  feet  or  more  in  width.  For  the  greater  part  these  are  white 
and  barren,  but  in  places  the  cavities  in  the  weathered  surfaces 
show  that  they  contain  a  good  deal  of  iron-pyrites.     Some  claims  have 

♦  Annual  Report,  Geol.  Surv.  Can.,  vol.  II.  (N.S.)1886,  p.  19  D. 
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been  staked  out  and  a  certain  amount  of  work  has  been  done.  Assays 
of  eight  dollars  to  the  ton  are  reported.  Higher  up  the  Miette,  above 
Dominion  prairie,  *  colours'  of  gold  can  be  obtained  in  the  gravels.  Its 
origin  is  probably  in  these  rocks.  Underlying  the  rocks  just  described 
is  a  great  thickness  of  argillites,  varying  in  colour  from  dark-gray  to 
black,  associated  with  some  dark  thin-bedded  calcareous  sandstones. 
The  latter  are  considerably  altered,  and  show  an  abundance  of  mica 
scales  throughout.  They  were  not,  however,  observed  to  cleave  in  any 
direction  but  parallel  to  the  bedding.  These  rocks  are  also  referable 
to  the  Bow  River  series,  and  correspond  closely  with  the  lower  part  of 
it.  They  also  resemble  the  rock  of  the  Nisconlith  series  of  the  south- 
ern part  of  British  Columbia,  which  are  of  the  same  age. 

Above  the  highest  part  of  the  Bow  River  conglomerates  seen  in 
Yellow  Head  Mountain,  no  exposures  were  seen  for  a  height  of  1,400 
feet.  There  is  then  exposed  200  feet  of  flat  lying  beds  of  rusty- 
weathering  light-gray  crystalline  dolomite,  overlain  by  1,400  feet  of 
light-gray  crystalline  dolomite,  overlain  again  by  1,400  feet  of  gray 
quartzites  to  the  top  of  the  mountain.  Both  the  dolomites  and 
quartzites  occur  in  thick  beds,  and  the  latter  is  of  very  fine  texture. 
These  beds  may  belong  to  the  horizon  of  the  Castle  Mountain  group 
of  Mr.  McConnell's  section,  or  possibly  to  the  upper  part  of  the  Bow 
River  series.  They  are,  however,  always  distinctly  separable  from 
the  other  rocks  of  the  last-named  series.  The  mountains  on  the  south 
side  of  the  pass  show  the  same  arrangement  of  rocks,  the  rusty  band 
of  dolomites  toward  the  base  being  capped  by  the  darker  quartzites. 

The  Fraser  River  appears  to  run  the  greater  part  of  the  way  to 
Tete  Jaune  Cache  on  rocks  of  the  same  horizon  as  the  Bow  River 
series,  and  to  have  cut  its  valley  along  an  anticlinal  fold  of  these  rocks. 
Th^  south  side  of  the  valley  was  not  examined  owing  to  the  unford- 
able  character  of  the  river,  but  the  rocks  appear  to  have  a  low  dip 
toward  the  south.  On  the  north  side  exposures  near  the  bottom  of 
the  valley  are  very  rare.  A  mountain  on  the  north  side  between 
Grant  Brook  and  Moose  River,  gave  no  exposures  for  the  first  2,000 
feet  above  the  river,  then  gray  quartzites  were  exposed  dipping 
N.  25"  E.  at  an  angle  of  70".  They  are  in  beds  two  to  three  feet  thick, 
with  slaty  partings,  and  continued  for  a  thickness  of  2,000  feet.  Then 
comes  a  thickness  of  1,200  feet  of  limestones  and  slates.  The  lime- 
stones include  thin-bedded  dark-blue,  pinkish  crystalline,  and  cream- 
coloured  crystalline  varieties.  Above  these  is  1,200  feet  of  gray 
quartzites,  with  slaty  partings  very  like  the  first  ones  seen.  Overlying 
the  quartzites  is  3,000  feet  of  limestones  and  yellow  schists.     The 
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limestones  are  mostly  flaggy,  dark-blue  and  yellowish-weathering,  and 
alternate  with  banded  gray  and  yellowish  sericitic  schist.  The  rocks 
of  this  section  correspond  well  with  those  of  the  Castle  Mountain 
group.  The  quartzites  at  the  bottom,  which  are  undoubtedly  the 
same  horizon  as  those  seen  in  Yellow  Head  Mountain,  appear  here  to 
belong  to  the  upper,  rather  than  the  middle,  division  of  the  Cambrian. 

An  exposure  near  the  mouth  of  Grant  Brook  shows  disturbed  and  Bocks  on 
crumbling,  greenish  chloritic  schists,  striking  N.  75'  W.  with  the  dip  ^"^*  ^"^^ 
of  schistosity  toward  the  south,  varying  from  30''  to  90°,  and  the 
dip  of  bedding,  as  seen  in  one  place,  30°  to  the  north.  The  schist 
weathers  easily  to  a  greenish  clay,  and  is  in  places  coated  with  ferric 
hydrate.  Several  quartz  veins  were  seen  up  to  a  foot  in  thickness, 
showing  slight  signs  of  iron  and  containing  some  pearl  spar.  One  of 
the  specimens  showed  a  coating  of  alunogen.  The  isolated  nature  of 
the  exposure  leaves  uncertainty  as  to  the  age  of  the  beds. 

Near  the  crossing  of  Moose  River,  bluish-gray  and  white,  rather  Rocks  near 
crystalline  limestones  are  exposed,  and  a  few  miles  below  this,  massive  ^°*^  River, 
beds  of  gray  quartzites  are  followed  by  squeezed  talcose  schist  and 
hard,  banded,  yellowish  and  gray,  thin-bedded  schists,  which  are 
exposed  near  the  head  of  Moose  Lake.  The  strike  of  all  these  expo- 
sures is  N.  65°  W.  and  the  dip  varies  from  vertical  to  70'  to  the 
north. 

A  mile  and  a  half  below  the  outlet  of  Moose  Lake,  the  slope  of  Kocks  of 
Rainbow  Mountains,  although  not  affording  a  continuous  section,  ^uj^^^g 
shows  near  the  bottom  a  considerable  thickness  of  black  and  gray 
argillites,  followed  by  gray  quartzite  and  smooth  greenish  slate,  and 
beyond  this,  after  a  wide  break  in  the  section,  a  thickness  of  at  least 
500  feet  of  quartzite,  followed  by  1,200  feet  of  black  argillite,  to  the 
summit.  The  quartzites  are  coarser  grained  than  any  previously  met 
with,  and  contain  sufficient  iron  to  weather  out  to  brilliant  red  colours. 
Quartz  veins  are  numerous  in  the  argillites  at  both  the  top  and  bottom 
of  the  mountain.  To  the  north  of  the  summit,  across  a  valley,  thick 
beds  of  dark-coloured  rock  are  seen,  overlain  by  dark  and  yellow 
banded  rocks  looking  like  those  seen  on  the  mountain  between  Grant 
Brook  and  Moose  River.  The  appearance  of  these  rocks  beyond  the 
summit,  makes  it  seem  probable  that  those  seen  on  the  slope  of  the 
mountain,  are  of  middle  Cambrian  age,  the  coarser  quartzites  perhaps 
representing  the  conglomerates  seen  elsewhere  in  that  series. 

Between  Moose  Lake  and  the  Grand  Fork  of  the  Eraser  River, 
several  exposures  were  seen  of  black  argillites  and  light-gray  schists  con. 
taining  crystals  of  iron-pyrites.     In  the  cailon  north  of  the  Grand  Fork 
3 


Digitized  by 


Googh 


34  D 


EDMONTON  TO  t6TB  JAUNE  CACHE. 


these  are  interbedded  with  dark  flagsry  limestone.  The  strike  con- 
tinues about  the  same,  N.  65**  W.,  with  a  dip  of  50"  to  70"  to  the  north. 

Character  of        The  mountain  between  Grand  Fork   and   Swift  current  River    is 

Gnnd  Fmk"^  composed   of  greenish  and   gray  schists,  with   fine-grained   schistose 

and  Swift        conglomerate   near   the   bottom,   the  latter  in   beds   six   feet   thick. 

Current 

River.  Toward  the  summit  there  are  black   argillites  in  great  thickness,    with 

thick  beds  of  gray  talcose  schist,  dark  fiaggy  limestone  and  slightly 
schistose  conglomerate.  Specimen  No.  86  from  the  top  of  this  moun- 
tain was  taken  from  a  part  of  the  conglomerate  where  the  pebbles  are 
smaller  than  usual.  A  slide  cut  from  this  specimen  has  been  exam- 
ined by  Dr.   Barlow  who  gives    the    following  description  of  it : — 

Description  by  *  Under  the  microscope  the  rock   is  seen  to  be  a  rather  typical  arkose 
Dr.  Barlow.  ^  .^         .,       t/.  j      i.  •     i      i  •     i-   -j      i 

or  quartzite-gnt.     It  is  composed  of  comparatively  large  individuals 

of  rounded  or  sub-angular  grains,  chiefly  of  quartz,  with  a  much  smaller 

proportional  amount  of  orthoclase  and  plagioclase.  These  are  embedded 

in   a   ground-mass   much   smaller   relatively  in  quantity,  made  up  of 

smaller  fragments  of  these  minerals  together  with  a  large  amount  of 

pale-yellowish  sericite  in  minute  irregular  scales,  most   of  which,  at 

le^st,  has  resulted  from  the  decomposition  of  both  the  orthoclase  and 

plagioclase.       Irregular   patches  of   hydrous   iron-oxide,    which  have 

evidently   been  derived   from  the  decomposition  of  some  ferruginous 

carbonate,  are  rather  abundant.     Occasional  fragments  and  crystals  of 

zircon  were  also  noted.     The  quartz  is  of  the  usual  granitic  varieties, 

with   dust-like   and   other   inclusions.       Some   of   the   quartz   shows 

undulous  extinction  very  beautifully,  as   a  result  of  pressure.     Both 

plagioclase  and  orthoclase  show  considerable   alteration  to  sericile.' 

The  base  of  Robson  Peak  is  probably   composed  of  rocks  similar  to 

those  last  described,  while  the  upper   portion  appears  to  consist  of 

banded  black  and  yellowish  limestone  and  yellow  schists,  resembling 

those  seen   between   Grant  Brook   and  Moose  River.     The  strongly 

marked  horizontal  lines  on  the  face  of  the  mountain  are  due  to  the 

unequal   weathering  of   these  rocks.     If  the   fine-grained    quartzites 

continue  this  far  westward,   they  should  appear  between  these  two 

series. 

Strike  of  rocks  As  far  down  as  the  Grand  Fork,  the  Fraser  follows  the  strike  of  the 
below  Mooee  j.qq\^^  along  an  anticlinal  fold,  the  rocks  on  the  south  side  dipping 
away  from  the  valley  at  low  angles  while  the  dips  on  the  north  are 
much  steeper  in  the  opposite  direction.  On  the  south-western  stretch 
of  the  river  from  Grand  Fork  to  within  four  miles  of  T^te  Jaune  Cache, 
it  cuts  across  the  strike  almost  at  right  angles,  exposing  a  great  thick- 
ness of  highly  altered  schistose  rocks  that  appear  in  all  cases  to  have 
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been  originallj  arkose.  The  lowest  rooks  in  the  series  are  seen  about 
Swift-current  Biver.  Below  that  point  there  is  an  anticline  followed 
by  an  ascending  series  for  four  miles,  and  then  a  synclinal  fold  bringing 
up  the  beds  again,  so  that  those  seen  at  T^te  Jaune  Cache  are  not  very 
far  above  the  horizon  of  the  beds  at  Swift-current  River. 

Specimen  No.  90,  from  a  point  two  miles  above  the  Cache,  and  No.  Deecription  of 
91   from  the  south  bank  of  the  Fraser  at  the  Cache,   have  been  ^*^^°^ 
examined  by  Dr.  Barlow,   who  gives  the  following  description  of  Jaune  Cache. 
tbem  : — 

*No.  90  is  an  arkose,  which  has  been  subjected  to  pronounced 
dynamic  action.  The  larger  quartz  and  felspar  individuals  may  still  be 
detected,  but  a  marked  foliation  or  schistosity  has  been  induced  in  the 
rock  as  a  result  of  pressure,  the  cleavage-planes  being  coated  with 
silvery  scales  of  hydrous  muscovite  or  sericite.  It  has  undergone 
advanced  recrystallization,  so  as  to  mask  its  original  character,  and 
nnder  the  microscope  presents  a  mass  of  interlocking  grains  of  quartz 
orthoclase  and  plagioclase  in  which  may  9till  be  detected  the  remains 
of  larger  individuals  of  the  same  minerals.  Biotite  is  quite  abun- 
dant and  in  a  lesser  amount  sericite.  Zircon  is  also  present.  The 
rock  has  been  subjected  to  such  a  degree  of  pressure  that  the  larger 
individuals  are  often  broken  up  into  a  fine  mosaic  of  interlocking 
grains.  Some  have  not  yielded  completely,  but  are  very  badly 
shattered,  while  the  individuals,  which  are  as  yet  uabroken,  show  very 
pronounced  strain  shadows. 

^  No.  91  is  very  like  No.  90,  and  has  also  been  subjected  to  pronoun- 
ced pressure  with  recrystallization.  It  contains  a  considerable  amount 
of  hydrous  iron-oxide  running  with  the  foliation,  which  seems  also  to 
have  been  derived  from  the  decompo^sition  of  some  iron-bearing  carbon. 
at«.  Its  clastic  structure  is  masked  somewhat  by  the  recrystallization, 
but  taken  in  conjunction  with  the  preceding  specimen  its  clastic  char- 
acter seems  undoubted.  Sericite  is  not  so  abundant.  Occasional  crys- 
talline fragments  of  brown  strongly  pleochroic  tourmaline  was  noticed 
as  also  fragments  of  apatite.' 

Contrary  to  the  changing  dips  of  bedding,  the  dip  of  schistosity  in  ci^y^-^ 
these  beds  is  constantly  to  the  south  at  angles  of  50"*  to  TO"".     Near  cuttingr  across 
Tdte  Jaune  Cache,  where  some  minor  folds  in  the  rocks  were  seen,  the        ^°^* 
planes  of  cleavage  cut  across  the  curved  lines  of  bedding  like  the 
vertical  lines  in  the  sign  used  to  designate  dollars  ($). 

These  rocks  are  of  Cambrian  age,  and  probably  belong  to  the  same 
horizon  as  the  Bow  River  series. 
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Books  of  Eight  miles  south-east  from  the  Cache,  the  mountains  on  the  north- 

east  sideof^"  east  side  of  the  valley  show  at  the  bottom  4,000  feet  or  more  of  hard 

valley  of  schistose  conglomerate  with  pebbles  of  semi-transparent  bluish  quartz 

River.  and  milky-white  felspar,  dipping  N.  25°  E.,  at  an  angle  of  30"*.     Above 

these  is   a  thickness  of  2,500  feet  consisting  of,  banded  gray  and 

yellowish  sericitic  schist  with  patches  of  a  black  iron-mica  probably 

biotite,  and  some  crystals  of  iron-pyrites,  a  coarser  grained  sericite 

schist  (Specimen  No.  97)  including  beds  of  thinly-laminated  broadly- 

cleavable  sericite-schist  and  dark  flaggy  limestone. 

Specimen  No.  97  is  described  by  Dr.  Barlow  as  follows : — 
'  No.  97,  a  sericitic  schist.  It  is  a  quartz-felspathic  sandstone  which 
has  been  altered  as  a  result  of  pressure  and  recrystallization.  It  is 
now  an  interlocking  aggregate  of  quartz,  orthoclase  and  plagioclase, 
in  somewhat  uniform  grains  whose  longer  axes  correspond  with  the 
marked  foliation  of  the  rock.  Sericite  and  chlorite  are  likewise 
present  in  considerable  amount  in  small  irregular  scales,  running 
with  the  foliation.  A  ferruginous  carbonate,  most  of  which  is  decom- 
posed to  hydrous  iron-oxide,  is  aUo  abundant.  Tourmaline  in  brown 
strongly  pleochroic  fragments  is  (also  rather  plentiful,  while  some  in- 
dividuals of  zircon  were  noted.' 

Quartz  veios.  These  rocks  occupy  the  upper  portion  of  the  first  mountain  in  the 
form  of  a  low  syncline.  They  are  all  highly  altered,  the  planes  of 
Bchistosity  running  N.  65""  W.  and  dipping  toward  the  south  at  a  high 
angle.  A  series  of  secondary  cleavage  or  jointage  planes  run  N.  25**  K 
vertical.  Quartz  veins  are  very  numerous  in  these  rocks,  fifteen  were 
counted  in  less  than  a  mile.  They  vary  from  one  to  five  feet  in  thick- 
ness and  run  with  the  secondary  cleavage.  All  of  them  show  more  or 
less  decomposed  iron.  Assays  of  some  specimens  did  not  show  any 
mineral  of  value. 

Another  system  of  quartz  veins  is  developed  parallel  to  the  principal 

cleavage-planes.     None  of  these  were  seen  of  a  greater  thickness  than 

one  foot,  and  they  do  not  seem  to  have  the  same  persistence  as  the 

larger  veins.     Specimens  were  collected  showing  a  small  percentage  of 

ArgentiferouB  galena  which  proved  to  be  argentiferous. 

Just  beyond  the  summit  of  the  first  mountain,  and  three  and  a  half 
miles  north-east  from  the  main  valley,  there  is  an  anticlinal  fold  of 
highly  quartzose  schists.  These  are  only  exposed  for  a  short  distance 
when  their  dip  carries  them  out  of  sight,  but  they  reappear  two  miles 
farther  to  the  north-east,  on  the  summit  of  the  next  ridge.  On  this 
ridge  the  quartzose  schist  gradually  merges  into  hard  conglomerate 
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holding  pebbles  of  quartz  and  felspar  and  some  larger  fragments  of 
black  argiUite.  A  specimen  (No.  101)  of  the  finer-grained  portion  of 
this  rock  was  examined  by  Dr.  Barlow,  who  gives  the  following 
description  of  it : — 

'  No.  101  is  a  light-gray  sandstone,  very  similar  to  .No.  86  (p.  34d)  only 
less  massive,  while  it  contains  abundantly  disseminated  small  crystal- 
line fragments  of  a  ferruginous  carbonate.     Under  the  microscope  its 
clastic  structure  is  undoubted.     It  is  composed  of  comparatively  large 
individuals  of  quartz,  orthoclase,  plagioclase  and  microcline  in  a  cement 
made  up  of  the  same  minerals  in  a  finer  state  of  division,  together  with 
a  considerable  amount  of  minute  irregular  scales  of  sericite.     The  fer- 
ruginous carbonate  mentioned  above,  shows  characteristic  high  relief 
and  brilliant  polarization,  and  marked  pleochroism  almost  colourless  to 
pale-brownish,  this  property  being   most  pronounced  in  the  darker 
coloured  individuals.     Incipient  alteration  to  yellowish  iron-oxide  may 
be  noticed.     It  occurs  in  irregular  crystalline  aggregates  with  rhom- 
bohedral  cleavage,  occasional  scales  of  biotite  were  noticed,  as  also 
some  rather  large  crystals  of  zircon.' 

The  quartzose  schist  before  mentioned  as  associated  with  this  rock 
contains  some  crystals  of  iron-pyrites  and  pale-red  garnet.  The  inter- 
vening low  synclinal  trough  between  the  two  ridges  *  is  occupied  by 
rocks  similar  to  those  near  the  top  of  the  first  mountain.  They  have 
been  here  even  more  altered  than  in  the  first  place,  and  consist  chiefly 
of  shiny  lead-gray  wrinkled  sericite-schist  and  fifty  feet  of  cream- 
coloured  crystalline  limestone. 

The  mountains  east  of  Cranberry  Lake   show  the  same  general  itocks  of 

sequence  of  beds  as  the  first  mountain.     At  the  bottom  there  are  mountama 

^  east  of  Cran- 

yellowish-weathering  coarse  glittering  schists  with  some  large  pebbles  berry  Lake. 

of  quartz.     These  are  evidently  highly  altered  squeezed  conglomerates. 

Dr.  Barlow  makes  the  following  statement  about  a  specimen  collected 

here: — 

*  No.  100  is  a  rusty-weathering  quartz-felspathic  schist.  It  has  un- 
dergone much  deformation  as  a  result  of  pressure,  and  its  original 
grains  have  been  greatly  rolled  out  and  granulated.  The  clastic  nature 
of  the  rock  is  quite  apparent  despite  the  metamorphism.  Sericite  is 
present,  though  not  very  abundant,  and  is  confined  chiefly  to  the  planes 
of  cleavage  as  it  has  resulted  from  the  shearing  of  the  felspar.  Iron- 
oxide  is  abundant,  and  has  resulted  from  the  decomposition  of  an  iron- 
bearing  carbonate.  The  rock  is  composed  chiefly  of  quartz  with  a 
smaller  amount  of  orthoclase  and  plagioclase.' 
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Above  these  beds  are  gray  talcose  schists  wrinkled  and  squeezed, 
with  a  great  thickness  of  gray  and  black  argillite  also  wrinkled,  and 
talcose  between  the  layers.  The  top  of  the  mountain  is  composed  of 
hard  gray  schist,  highly  micaceous.  In  all  these  rocks  above  the 
altered  conglomerates  there  are  veins  of  quartz,  slightly  rusty.  An 
adjacent  mountain  £o  the  south-east,  near  the  top  is  composed  of  black 
argillites,  lead-gray  sericite-schist  and  dark  flaggy  limestone.  The 
argillites  are  rusty  and  micaceous.  Several  veins  of  rusty  quartz  were 
noted. 

Traoesof  gold  Ck>lours  of  gold  can  be  found  in  most  of  the  streams  on  the  north- 
east side  of  the  valley,  and  it  is  also  reported  that  gold  can  be  found 
in  tributaries  of  the  Fraser  River. 

Horizon  of  The  rocks  just  described  on  the  north-east  side  of  the  valley  between 

ern  slopeo?     "^^^  Jaune  Cache  and  Canoe  River,  are  undoubtedly  of  Cambrian  age. 
^^^  The  squeezed  conglomerate  of  the  lower  part  of    the  series  may  be 

without  much  hesitation  assigned  to  the  horizon  of  the  Bow  River 
series,  while  the  overlying  schists  and  argillites  probably  belong  to  the 
same  series  but  may  include,  toward  the  top,  beds  of  the  upper  division 
of  the  Cambrian  or  Castle  Mountain  group. 

Throughout  the  district  so  far  described,  the  rocks  are  all  stratified 
and  no  granite  or  other  plutonic  rocks  were  seen.  It  is  safe  to  say 
that  none  such  exist  anywhere  in  the  vicinity  of  the  route  traversed. 
Neither  were  any  rocks  of  Archaean  age  met  with,  although  gneiss 
was  reported  by  Sir  James  Hector  to  occur  on  the  Athabasca  near  the 
mouth  of  the  Miette  River.  The  fine-grained  schistose  conglomerate 
existing  there,  was  probably  mistaken  for  gneiss  in  the  hurried  exami- 
nation made  while  travelling  in  the  winter. 

Archffian  On  the  south-west  side  of  the  valley,  opposite  Tdte  Jaune  Cache,  on 

Momitain^*^  Mica  Mountain  a  great  series  of  mica-schists  are  found  dipping 
S.  45'  W.  at  angles  of  30°  to  50°.  This  series  includes  dark  glittering 
mica-schist,  easily  weathering,  thinly  foliated  garnetiferous  mica-schist, 
with  a  high  percentage  of  mica  and  garnet,  hard  garnetiferous  mica- 
schist  in  massive  beds,  bands  of  dark  fine-grained  micaceous  rock 
apparently  of  eruptive  origin,  and  layers  of  fine-grained  gneiss  which 
in  some  instances  at  least,  is  certainly  intrusiva  The  whole  series 
while  differing  somewhat  from  the  Shuswap  series  of  the  southern 
interior  of  British  Columbia,  shows  the  main  characteristics  of  that 
series  and  may  be  classed  as  such.  The  age  of  this  series  as  given  by 
Dr.  Dawson  is  Archaean.  The  wide  valley  intervening  between  these 
rocks  and  those  of  Cambrian  age  opposite,  is  covered  by  super- 
ficial deposits  and  hides  the  line  of  contact.     It  would  be  necessary  to 
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assume  a  great  fault  aloDg  this  valley  to  explain  the  altitude  of  the 

rocks  of  the  Shuswap  series,  if  the  apparent  dip  of  these  rocks  were  ^^I^*®^ 

the  real  dip  of  the  original  bedding,  but  such  is  not  the  case.     The  series. 

rocks  are  extremely  foliated  and  all  trace  of  the  original  bedding  is 

destroyed.     This  foliation  is   roughly   parallel  to  that  seen  in  the 

Cambrian  rocks  across  the  valley  where  the   original  bedding  could 

still  be  distinguished.     As  it  was  there  entirely  independent  of  the 

dip  of  the  bedding,  it  cannot  here  be  taken  to   have  any  significance 

in  the  determination  of  the  thickness  of  the  formation. 

Pegmatite  veins  are  of  frequent  occurrence  in  the  gametiferous 
mica-schists,  some  of  them  having  a  thickness  of  over  fifty  feet. 

The  ordinary  constituents  of  these  are,  quartz,  triclinic  felspar  and  Constituents 
muscovite.  In  addition  to  these  they  sometimes  contain  tourmaline,  Bonan»*mica 
garnet,  cyanite,  beryl  and  apatite.  Dr.  Hoffmann  has  kindly  exam-  mine, 
ined  many  of  the  mineral  specimens  collected,  and  has  determined 
these.  On  one  of  these  veins,  seven  miles  south  of  T^te  Jaune  Cache, 
the  Bonanza  mica  mine  is  located.  It  is  5,300  feet  above  the  level  of 
the  Fraser  River.  Where  an  opening  has  been  made,  the  veins  is 
about  fifteen  feet  wide  dipping  S.  45"*  W.  <  40**,  with  the  schists.  Its 
continuation  to  the  north-west  is  covered  with  talus  from  the  moun- 
tain, while  on  the  south-east  side  of  the  opening,  the  original  rounded 
top  of  the  vein  is  covered  by  the  schists.  The  quartz,  felspar  and 
muscovite  are  separated  into  large  masses.  The  crystals  of  muscovite, 
which  are  frequently  eighteen  inches  long  and  eleven  inches  wide,  are 
found  in  greatest  abundance  near  the  hanging  wall.  It  is  evident, 
not  only  from  the  fact  that  the  great  denudation  to  which  these 
mountains  have  been  subjected  has  only  in  recent  times  exposed  the 
top  of  the  deposit,  but  also  from  the  amount  of  segregation,  that  the 
mass  has  been  cooled  at  a  great  depth,  and  very  slowly.  Beryl  is 
found  in  this  vein.  The  mica  is  a  transparent  muscovite  with  a  very 
slight  greenish  cast,  and  of  excellent  quality.  While  little  work  has 
been  done  with  a  view  to  proving  the  extent  of  the  deposit,  it  may 
reasonably  be  expected,  from  what  actually  appears,  that  a  large 
quantity  of  mica  can  be  obtained  here,  and  the  probabilities  of  further 
important  developments  appear  to  be  very  favourable.  Thirty  feet 
below  the  Bonanza  vein,  is  another  vein  of  pegmatite,  forty  feet  thick. 
A  few  miles  to  the  south-east  across  an  intervening  ridge,  another 
claim  has  been  located  by  some  Edmonton  miners,  but  no  work  was 
in  progress  and  the  place  was  not  visited. 

Ten  miles  in  a  straight  line  to  the  south-east,  the  mountains  near 
the  head  waters  of  Canoe  River,  are  composed  of  the  same  rocks  as 
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Mica  Mountain,  the  garnetiferoas  mica-schist  being  here  also  the 
predominating  rock.  Pegmatite  yeins  also  occur  and  several  mica 
claims  have  been  staked  out.  On  one  of  these  some  work  is  reported 
to  have  been  done,  exposing  a  deposit  of  marketable  mica. 

Rocks  of  Mount  Thompson  between  Camp  River  and  Canoe  River  is  also  com- 

Thompson.  posed  of  rocks  of  the  Shuswap  series.  They  differ  somewhat  from 
those  previously  described  by  having  a  greater  proportion  of  gray 
gneissic  layers  and  highly  quartzose  glittering  mica-schist.  The 
gneissic  layers  in  general  follow  the  foliation  of  the  schists,  but  are 
occasionally  seen  to  break  through  them.  They  appear  to  have  been 
originally  intrusive  granitoid  rocks.  There  is  no  indication  of  gold  in 
the  rocks  on  this  south-western  side  of  the  main  valley. 

The  continuation  of  the  valley  to  the  north-west  and  south-east^ 
seems  to  coincide  with  the  dividing  line  between  the  Archsean  and 
Cambrian  rocks. 

Devonian  Returning  to  Jack  Creek  on  the  Athabasca  River,  to  keep  the  same 

^^^of  Rocky  Q^Q^  qI  precedence  as  in  the  descriptive  part  of  the  report,  the  explo 

ration  via  Rocky  River  will  be  taken  up.     The  route  followed  was 

almost  directly  along  the  strike  of  the  rocks,  and  hence  the  observations 

made  did  not  add  much  to  the  information  already  obtained  about 

the  rocks,   except  in    regard    to    their    geographical   extent     The 

rocks  along    the   whole    route    from    the    Athabasca    to    the    G^p 

of  the  Brazeau,    appear    to   be    of   Devonian     age.     They   consist 

of   brown  dolomite    and    fine-grained    gray    limestone,    with    some 

thin     beds     of    gray    and     brownish     sandstone     and     shale.     On 

the   lower   part  of   Rocky    River   the   rocks  have  sharp  folds   and 

steep   dips,   but  at   the  summit  of  the  pass  to  Brazeau  River  they 

are  only  gently  inclined  to  the  south-west.     This  attitude  is  maintained 

to  the  edge  of  the  mountains,  in  direct  contrast  to  what  was  seen  at 

Uplift  of         the  edge  of  the  mountains  on  the  Athabasca.     On  the  Brazeau  the 

witho^^over-  ^^a^sition  from  the  mountains  to  the  level  plains  is  abrupt.     No  folding 

thrust  near      or  Crushing  is  to  be  seen,  but  a  straight  uplift  without  contortion  of 

zeau  River.      the  beds  and  apparently  without  overthrust,   for  although  the  talus 

from  the  limestones  hides  the  line  of  contact  with  the  Cretaceous  rocks 

of  the  level  country  beyond,  these  rocks  are  both  found  in  place  in  the 

bed  of  the  stream  in  positions  which  seem  to  preclude  the  possibility 

of  a  lateral  movement  of  any  extent. 

Cretaceous  The  Cretaceous  rocks  referred    to  are  greenish-gray  sandstones,   in 

Mau^Hills.'^    beds  three  feet  thick,  with  thin  layers  of  conglomerate  composed  of 

small  round  pebbles.     They  dip  to  the  north  at  a  low  angle,  showing 

very  little  signs  of  disturbance.     These  rocks  are  identical  with  those 
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foand  on  Prairie  Creek,  and  appear  to  occupy,  without  any  disturbance, 
the  level  country  between  the  base  of  the  mountains  and  the  Brazeau 
Hills.  The  Brazeau  Hills  have  an  elevation  of  6,500  or  perhaps  7,000 
feet  above  sea,  and  run  parallel  to  the  edge  of  the  mountains,  at  a 
distance  of  ten  or  fifteen  miles  therefrom.  The  Brazeau  River  escapes 
through  these  by  a  very  narrow  deep  caiion. 

Northward  from  the  Gap  of  that  branch  of  the  Brazeau  just  de- 
scribed, the  same  rocks  appear  to  continue  for  some  distance,  though 
only  one  exposure  of  a  finer-grained  variety  of  sandstone  was  seen. 
Thirteen  miles  distant  in  a  straight  line,  on  a  stream  flowing 
north-eastward  to  the  north  branch  of  the  Brazeau,  there  is  an 
exposure  of  150  feet  of  beds  consisting  of  carbonaceous  shale 
and  yellowish  sandstone  with  numerous  small  seams  of  coal,  one  of 
which  has  a  thickness  of  three  feet.  The  dip  of  these  beds  is  N.  45"* 
K  <  60**  and  a  mile  beyond  the  last  branch  of  the  Brazeau, 
greenish  sandstones  were  found  dipping  S.  60**  W.  <  60**,  thus 
showing  that  only  for  a  short  distance  along  the  edge  of  the  moun- 
tains the  rocks  escaped  the  usual  lateral  pressure  accompanying  the 
uplift. 

The  first  rocks  met  with  on  the  Pembina  River  were  dull  olive-  Oetaoeoua 
green  sandstones  and  shales  striking  N.  66°  W.,  vertical.     Farther  '^^  of  head- 
down  the  river  the  rock   consists  entirely  of  soft  gray  shales,  con-  Pembina 
taining  rounded  and  lenticular  nodules  of  gray  ironstone,  sometimes  ^^^^^' 
cherty.     As  the  river  is  descended  the  dips  become  undulating  and 
less,  until,  at  a  distance  of  nine  miles  from  where  the  river  was  first 
reached,  the  beds  are  almost  horizontal.     These  rocks,  as  well  as  the 
shales  and  sandstones  near  the  last  branch  of  the  Brazeau,  closely  cor- 
respond with  the  Pierre  division  of  the  Cretaceous. 

Alon^  the  McLeod  River,  from  where  it  was  reached  to  the  'Leav-  Edmonton 
ings,'  nixmerous  separate  exposures  were  seen  showing  chiefly  irregular  along^Se*^*^ 
coarse  yellowish  sandstone  and  clayey  false-bedded  sandstone.     Inter-  McLeod 
bedded  with  these  are  carbonaceous  shales,  and  one  seam  of  coal  a  foot 
thick  was  seen.     Other  seams  were  reported  to  occur  on  the  river. 
Some  prospecting  has  been  done  on  the  McLeod,  in  which  a  certain 
quantity  of  gold  was  obtained.     It  is  found  chiefly  in  a  small  seam  in 
the  river-gravels,  principally  composed  of  dark  material  derived  from 
the  shales.     No  fossils  were  found  in  these  rocks  to  determine  their 
age,  bat  stratigraphically  they  appear  to  belong  to  the  Edmonton 
beds  or  lower  division  pf  the  Laramie. 
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Superficial  Deposits  and  Glaciaium  in  the  Mountainous  Beaton, 

Evidenoe  of  The  valley  of  the  Athabasca  has  contained  a  large  glacier  flowing 
in'^ey  of^  northward  down  the  stream.  No  stria  were  observed,  as  the  lime- 
stones are  not  suitable  to  their  preservation,  but  the  rounded  appear- 
ance on  the  southern  side  of  projecting  rocks  shows  the  action  of  the 
ice  and  the  direction  of  its  flow.  Boulder-claj  is  to  be  seen  in  manj 
of  the  lateral  valleys.  It  is  chiefly  composed  of  local  material,  but 
also  contains  boulders  that  have  travelled  at  least  thirty  miles.  The 
boulders  seldom  exceed  six  inches  in  diameter,  and  are  generally  with- 
out any  appearance  of  stratification. 

After  the  disappearance  of  the  glacier,  the  valley  appears  to  have 
been  occupied  by  a  body  of  water  standing  at  a  level  of  550  to  600 
feet  above  the  level  of  Jasper  Lake.  A  long  distinct  terrace  on  the 
west  side  of  Jasper  Lake  marks  this  level.  It  is  composed  chiefly  of 
gray  silt  with  a  varying  proportion  of  sand,  and  in  some  parts  a  few 
pebbles  of  quartzite  and  limestone.  The  fine  silty  sand  along  the 
shore  of  the  lake  and  the  banks  of  the  river  is  probably  derived  from 
the  washing  down  of  this  terrace. 

Above  Henry  House  on  the  west  side  of  the  river,  a  well  marked 
terrace  600  feet  above  the  river,  is  composed  of  white  calcareous  silt 
containing  pebbles  of  quartzite  firmly  cemented  together.  In  one 
place  the  front  of  the  terrace  weathers  out  into  conical  pillars. 
These  are  without  the  usual  large  boulder  forming  caps,  as  none 
of  the  pebbles  are  of  more  than  six  inches  in  diameter.  Terraces 
on  the  opposite  side  of  the  river  are  noticeable  at  about  the  same 
level.  Along  the  upper  part  of  the  Fraser  River  valley  a  white 
silt  terrace  is  seen  in  several  places,  and  is  best  defined  for 
some  distance  above  Moose  Lake.  Its  elevation  is  3900  feet  above 
sea,  which  is  about  the  same  as  terraces  just  mentioned  on  the  Atha- 
basca. Along  the  Miette  valley  and  the  Yellow  Head  Pass  between 
this  place  and  the  Athabasca  River,  there  are  some  signs  of  a  terrace 
at  about  the  same  level,  but  not  very  distinct.  This  terrace  as  well  as 
the  typical  white  silt  dies  out  near  Moose  River.  It  would  appear 
that  part  of  the  Athabasca  valley  and  this  upper  portion  of  the  Fraser 
valley  were  occupied  by  one  continuous  body  of  water,  in  which  the 
white  mud  derived  from  glaciers  was  deposited.  A  possible  explan. 
ation  of  the  termination  of  the  white  silt,  is  that  the  glacier  coming  in 
by  the  valley  of  Moose  River,  completely  block^  the  Fraser  valley, 
holding  back  the  waters  for  a  long  period  of  time.  Along  the  remain- 
der of  the  Fraser  River  to  Tdte  Jaune  Cache,  while  silty  material  is  to 
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be  seen  locally,  as  well  as  clay,  but  the  greater  part  of  the  superficial 
deposit  is  coarse  stony  gravel.  In  the  valley  between  Tdte  Jaime 
Cache  and  Canoe  River,  on  the  north-east  side  near  the  base  of  the 
mountains,  there  are  rolling  ridges  of  fine  sand  for  a  distance  of  four 
or  five  miles  from  the  Cache.  The  sand  is  washed  very  clean  and  will 
scarcely  support  any  vegetable  growth.  That  it  contains  a  certain 
amjunt  of  iron  is  noticeable  where  recent  fires  have  given  it  a  bright 
red  colour.  A  few  miles  further  on,  the  cut-bank  of  a  stream  shows 
this  sand  to  be  well  stratified.  This  valley  has  also  been  occupied  by 
a  body  of  water,  and  terraces  were  noted  in  two  places  having  an 
elevation  of  1,000  feet  above  the  Fraser  River  at  the  Cache,  or  3,400 
feet  above  sea-level.  The  most  extensive  and  best  marked  terrace  in 
the  valley  is  that  on  the  south-west  side  of  Canoe  River  opposite  the 
crossing.     Its  elevation  is  2,950  feet  above  sea. 

No  glacial  striae  were  seen  on  any  of  the  higher  mountains,  and  from  Gbwsla^  stria 
their  sharply  angular  appearance  it  does  not  seem  probable  that  they 
were  ever  overflowed  by  ice.  A  mountain  8,000  feet  high,  situated 
eight  miles,  S.  60**  E.  from  T^te  Jaune  Cache,  showed  signs  of  heavy 
glaciatioD,  the  striae  running  S.  25"  W.  Robeon  Peak,  lying  in  the 
direction  from  which  this  ice  came,  has  probably  been  a  gathering 
ground  discharging  south-west  into  the  great  valley.  Mt.  Thompson 
having  an  elevation  of  8,790  feet  has  the  general  smooth  aspect  of  a 
glaciated  summit,  but  no  striae,  nor  travelled  boulders  could  be  found. 

The  distribution  of  the  principal  trees  is  given  in  the  following  short  Trees, 
notes  : — Black  and  white  spruce  (Picea  nigra  and  P,  alha),  poplar  and 
Cottonwood  (PoptdtLS  tremtiJauies  and  P.  bctUamifera)  are  found  gen- 
erally throughout  the  whole  country  traversed.  Larch  (Larix  Ameri, 
cana)  extends  as  far  westward  as  the  McLeod  River  and  ascends  that 
stream  forty  miles  above  the  '  Leavings.'  It  was  not  seen  on  the 
Athabasca  or  westward.  Black  pine  {Pinus  Mv/rrayana)  first  seen 
thirty  miles  west  of  Edmonton,  continues  throughout.  Douglas  fir 
(PMudotsiiga  Douglasii)  commences  three  miles  below  Jasper  house 
and  continues  westward.  The  eastern  *  balsam '  {Abies  balsamea)  was 
first  seen  on  the  Athabasca  River,  while  A,  subalpina  was  found  gen- 
erally throughout  the  mountains.  White  pine  (P.  tnonticola)  was 
seen  at  Moose  Lake  on  the  Fraser  River.  White-stemmed  pine 
(P.  albicatUis)  was  on  most  of  the  high  mountains.  Cedar  (Thuya 
giqarUea)  and  Hemlock  {Tsuga  Mertensiana)  came  in  a  few  miles 
below  Moose  Lake  and  continue  westward.  Yew  {Taxu8  brevi/olia) 
is  found  on  wet  mountain  sides,  on  the  Fraser  and  Canoe  rivers. 
Engelmann's  spruce  (Picea  EngeLmanii)  was  found  generally  through- 
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out  the  mountains,  and  another  form  seen  is  probably  that  noted  by 
Prof.  Macoun,  as  intermediate  between  this  and  the  white  spruce. 
LyalFs  larch  (Larix  LyaUii)  does  not  occur  in  the  mountains  in  this 
district  Oanoe-birch  {Betula  papyrifera)  was  first  seen  on  the  Atha- 
biCsca  River  and  continues  westward. 

Game  The  occurrence  of  game  in  the  district  is  summarized  in  the  fol- 

^wing  notes  : — Elk,  sparingly  found  in  the  foot-hills  of  the  mountains. 
Moose  and  deer,  throughout,  rather  scarce.  Caribou,  in  the  mountains, 
scarce.  Mountain  sheep,  scarce  in  the  first  ranges  of  the  mountains. 
They  do  not  appear  to  go  more  than  thirty  or  forty  miles  into  the 
mountains  and  seem  to  confine  themselves  to  the  limestone  ranges. 
Mountain  goats,  plentiful,  especially  far  into  the  mountains.  They 
prefer  higher  and  more  rugged  mountains  than  the  sheep.  Grizzly 
and  black  bears  plentiful,  the  former  in  the  mountains,  the  latter 
throughout.  Grouse  fairly  abundant.  Fur-bearing  animals  are  to  be 
found,  but  are  not  very  plentiful  now  on  account  of  the  burning  of  the 
forests. 
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To  G.   M.  Dawson,  C.M.G.,  LL.D.,  F.R.S., 

Director  Geological  Survey  of  Canada. 

Sir, — I  beg  to  submit  the  accompanying  report  on  the  west  shore 
And  islands  of  Lake  Winnipeg.  In  order  to  complete  the  descriptions 
of  occurrences  of  all  the  formations  in  this  district,  extracts  are  taken 
from  Mr.  J.  B.  Tyrrell's  notes.  To  illustrate  some  of  the  structural 
features  sketches  and  sections  are  also  submitted. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

D.  B.  DOWLING. 

January,  1899. 
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GEOLOGY  OF  THE  WEST  SHORE  AND  ISLANDS  OF  LAKE  WINNIPEG 


By  D.  B.  DowLiNG. 


Genkral  Description. 

The  basin  in  which  Lake  Winnipeg  lies  is  very  long  and  rather 

shallow,  divided  by  narrows  into  two  parts,   the  major  portion  being 

that  to  the  north.     The  lake  ranks  fifth  in  superficial  area  among  the  ^^  ^^  ^^^^• 

lakraof  North  America.     Its  area  of  9,414  square  miles  is  2,150  square 

miles  more  than  that  of  Lake  Ontario,  and  but  500  square  miles  less 

than  that  of  Lake  Erie.     Its  greatest   length   is  260  miles,  somewhat 

lonirer  than  Lake  Erie,  or  about  the  distance  from  Ottawa  to  Hamilton,  ^. 
^^,,1  ..  ,.  .  ,        Dimensions 

Ont.     For  the  sake  of  comparison   it  may  be  interesting  to  note  that 

this  is  also  nearly  the  length  of  the  peninsula  of  Nova  Scotia  frx>m  the 
Strait  of  Canso  to  Yarmouth  or  only  twenty  miles  less  than  the  length 
of  Vancouver  Island.  In  width  the  lake  varies  very  much,  as  a  refer- 
ence to  the  accompanying  map  will  show,  but  its  maximum,  in  the  Depth. 
northern  part,  is  about  sixty-six  miles.  It  has  a  mean  height  above 
the  sea  of  710  feet,  and  a  general  depth  of  from  40  to  60  feet.  The 
fact  that  the  lake  is  so  shallow  is  no  doubt  mainly  due  to  the  shape 
of  the  rocky  basin  in  which  it  lies,  but  it  has  been  still  further  reduced 
by  the  amount  of  silt  deposited  already  by  its  waters.  This  lake  is 
the  principal  settling  basin  at  present  for  the  watfjrs  of  streams  drain- 
ing from  the  Ptocky  Mountains,  as  well  as  those  coming  from  the  south 
by  the  valley  of  the  Red  River,  and  the  streams  from  the  eastern  side 
from  the  height-of-land  to  Lake  Superior. 

On  the  east  side,  the  principal  streams  entering  the  lake  are  : — The  streams 
Winnipeg  River,  the  Berens  River,  the  Pigeon,   Poplar,  Manigotagan  entering. 
and  several  smaller  streams.     These  flow  from  the  country  underlain 
by  the  Archaean. 
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On  the  south, the  oontinuation  of  the  depression  in  which  the  southern 
portion  ot  the  lake  lies  is  that  down  which  the  Red  River  drains, 
bringing  with  it  the  waters  of  the  Assiniboine,  Pembina  and  other 
tributaries.  On  the  west,  the  greatest  stream  entering  the  basin  is  the 
Saskatchewan.  This  large  river  literally  falls  into  Lake  Winnipeg,  as 
in  the  last  four  miles  of  its  course  the  descent  is  70  feet,  forming  the 
Grand  Rapids.  The  Dauphin  or  Little  Saskatchewan  River  drains 
into  Sturgeon  Bay  and  brings  the  surplus  from  Lakes  Manitoba  and 
Winnipegosis. 

Other  small  streams  such  as  War-path  River,  Fisher  River  and 
Icelandic  River  may  be  mentioned,  but  they  drain  only  limited  areas. 

Geological  Features, 

Formation  of      "^^  basin  of  Lake  Winnipeg  is  excavated  along  the  contact  of  the 
basin.  Palaeozoic  limestones  with  the  Archaean  which  forms  so  large  a  part  of 

the  middle  northern  part  of  the  continent.  Here  the  surface  of  the 
Archaean  forms  a  gently  sloping  plain  trending  to  the  south-west,  on 
which  was  laid  down  a  very  sandy  deposit,  first  formed  when  the  sea 
was  advancing,  followed  by  a  succession  of  limestone  beds.  The 
thinner  overlapping  deposits  have  now  been  removed  from  the  Archaean, 
and  the  process  of  denudation  has  been  no  doubt  greatly  assisted  by 
the  scouring  action  of  the  glaciers,  until  what  was,  perhaps,  previous 
to  glacial  times,  an  escarpment  along  the  foot  of  which  ran  a  stream 
passing  probably  through  several  small  lakes,  is  now  a  large  basin 
occupied  by  the  lake,  on  the  western  side  of  which  are  found  the  clifEs 
of  limestone  that  are  the  remains  of  beds  that  formerly  extended 
north-eastward  to  join  those  of  the  Hudson  Bay  basin.  The  rocks  of 
the  east  shore  are  all  gneisses,  granites,  schists,  &c.,  of  the  Laurentian 
and  Huronian  formations,  and  the  country  is  naturally  more  rocky  and 
barren  than  that  to  the  west  and  south,  which  is  well  covered  by  till 
Lacustral  q^  boulder-clay  and  later  lacustral  deposits.  From  Lake  Winnipeg 
east  side.  eastward,  there  is,  partly  covering  the  rough  rocky  country,  a  deposit 
of  stratified  clay  and  silt  which  has  been  carried  to  a  height  of  about 
one  hundred  and  fifty  feet  above  the  present  lake  during  one  of  its 
higher  stages,  while  still  ice-dammed  to  the  east.  The  silt  deposited 
in  this  way  was  derived  from  the  material  brought  by  the  glacier  and 
is  found  to  extend  northward  past  the  limits  of  the  map,  affording 
farming  land  in  unexpected  quarters  where  only  rocky  hummocks 
would  otherwise  be  looked  for.  In  this  connection  the  following 
paragraph  by  J.  B.  Tyrrell  may  be  quoted  : — 
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*  A  deposit  of  clay  similar  to  that  on  Mossy  Point  extends  all 
along  the  east  shore  of  Lake  Winnipeg,  and  the  waves  dashing  against 
the  soft  clifiBs  become  charged  with  the  mud,  from  which  the  lake  de- 
rives its  name.     This  clay  is  also  of  great  economic  interest,  for  instead 

of  the  east  shore  of  the  lake  being  an  uninhabitable  rocky  wilderness^  Agricultural 

as  is  generally  supposed,  it  is  largely  covered  with  a  rich,  blue  alluvia  ^^'*^- 

soil,  and  the  area  of  rock  surface  is  relatively  small.     Much  of  this 

land  is  covered  with  forests  of  poplar  and  spruce,  while  on  account  of 

the  retentive  impervious  nature  of  the  clay  soil  much  of  it  is  also 

boggy  and  wet,  but  when  it  is  cleared  and  drained  it  will  form  rich 

agricultural  lands.     At  Badthroat  River,  Mr.  Wood,  the  local  Inspector 

of  Fisheries,  had  cleared  a  beautiful  farm  out  of  the  midst  of  the  poplar 

forest,  and  he  informs  me  that  he  grows  successfully  all  the  crops 

ordinarily   raised   in   Ontario.     Mr.    McKay,  the   Indian   Agent   at 

Berens  River,  has  also  a  clearing  situated  on  the  south  side  of  the 

river  in  the  midst  of  what  was  a  dense  forest  of  small  spruce.     He  has 

under  cultivation  a  nice  garden,  and  this  year  the  potatoes  were  not 

cut  down  by  the  frost  till  the  middle  of  September. '"^ 

On  the  south  side,  the  limestones  are  generally  deeply  covered  by  a  Soil  of  south 
mantle  of  boulder-clay.  The  lacustral  deposits  of  the  glacial  Lake  ^*^^' 
Agassiz  are  thinner  here  than  to  the  south.  Those  along  the  east  side, 
near  the  Winnipeg  River,  are  sandy,  and  the  rich,  black  alluvium 
of  the  valley  of  the  Red  River  is  confined  to  narrow  limits.  Those 
near  the  lake  are  generally  later  river  deposits  brought  down  by  the 
prerant  stream. 

Along  the  west  shore,  the  rock  exposures  show  sandstones  capped  by  Rocks  and 
Trenton  limestones,  and  many  picturesque  headlands  rise  in  steep  cliffs  ^q^  ^^* 
of  a  light-yellowish  and  whitish  limestone  lying  in  horizontal  beds. 
The  surface  of  the  country  behind  is  of  a  general  level  aspect,  rising 
slightly.  Over  all  this  is  a  mantle  of  boulder-clay,  mostly  of  a 
reasserted  character,  showing  faint  lines  of  stratification  as  though 
deposited  in  a  body  of  water.  Traces  of  underlying  drift  deposits  which 
have  been  overridden  by  the  glacier  are  occasionally  suggested  by  the 
form  of  some  of  the  smaller  low-lying  islands  near  the  west  shore  whose 
contour  and  outline  have  the  aspect  of  drumlins.  The  surface  is 
generally  well  wooded  with  aspen  (Populus  tremtUoides)  and  black  and 
white  spruce  (Picea  nigra  and  P.  alba). 

The  principal  settlements  are  those  of  the  Icelandic  colonies  on  the 
west  side  of  the  southern  portion  of  the  lake,  those  of  the  Indians  and 

♦  Annual  Report,  Geol.  Surv.  Can.,  vol.  V.  (N.S.)  1890,  p.  32  a. 


Digitized  by 


Google 


18 


LAKB   WINNIPEG. 


Morass  Point.  The  shore  south  around  the  rest  of  this  bay  has  a  fine  high  gravel- 
and  sand- beach,  but  toward  the  southern  point  the  country  behind  is 
low,  in  fact,  a  small  lake  lies  back  of  the  point  and  drains  east  to  the 
lake  farther  to  the  south.  The  high  bar  ends  at  the  above  point, 
leaving  the  shore  further  south  rough  and  shallow. 

At  Carscallen  Point,    several  exposures   of   limestone  are  seen  in 
Point.  horizontal  beds  rather  dark  in  colour.  Other  exposures  similar  in  nature 

occur  along  this  shore  as  far  as  Clark  Point,  and  details  are  to  be 
found  in  the  topographical  descriptions  of  the  Upper  Mottled  lime- 
stone. 

South  to  Gravel  Island,  about  four  miles,  the  shores  are  high  and 
Gn^^Isknd^  ^®^^  timbered,  with  a  beach  principally  of  limestone  gravel.     South  of 
this  island  the  shores  are  boulder-strewn. 

Sturgeon  Bay  has  a  width  of  eleven  miles,  and  from  Tree  Island  to 
Sturgeon  Bay.  ^y^^  mouth  of  the  Manta^ao  River  the  distance  is  sixteen  miles.  In  the 
mouth  of  the  bay  are  seen  the  Sturgeon  Islands,  narrow  boulder-strewn 
ridges,  with  groves  of  poplar  and  spruce.  The  remainder  of  the  bay  is 
open,  but  is  generally  not  deep,  the  average  being  about  three  fathoms. 
The  shores  to  the  east  are  fiat  and  low  with  boulder-bars  in  front, 
while  to  the  south  they  are  somewhat  higher  and  steeper,  having 
gravel  beach-ridges.  The  bay  at  the  mouth  of  the  Mantagao  River  is 
nearly  closed  in  by  a  gravel  bar  which  is  being  built  up  from  the  west 
side,  and  the  inclosed  part  is  rapidly  filling  up,  and  is  now  mostly 
covered  by  rushes,  making  it  a  famous  resort  for  ducks  in  the  autumn. 
A  low  muskeg-fiat  extends  from  the  east  side  of  Sturgeon  Bay  to  the 
bottom  of  Lynx  Bay,  so  that  from  a  distance  the  lake  seems  to  extend 
through,  thus  apparently  cutting  off  a  portion  of  the  land  which 
terminates  in  Saskatchewan  Point.  On  some  of  the  older  maps  this 
part  is  called  Lynx  Island.  In  Lynx  Bay  it  is  found  that  this  low 
strip  is  separated  from  the  lake  to  the  north  by  a  high  sand-  and  gravel- 
bar  which  now  effectually  seals  the  passage,  otherwise  in  high  water  a 
canoe-route  might  easily  be  found  through  the  marshy  strip.  Many 
examples  of  these  high  bars  built  entirely  by  wave  action  are  found, 
and  another  may  be  here  cited.  The  point  known  as  McBeth  Point, 
which  is  just  to  the  east  of  Cat  Head,  is  connected  to  the  high  land 
to  the  south-west  entirely  by  a  wave-built  bar  with  perhaps  larger  pro. 
portions  than  any  other  on  the  lake,  the  material  being  ready  to 
hand  at  the  cliffis  running  from  Lynx  Bay  to  Cat  Head.  In  Lynx 
Bay  the  limestone  debris  is  found  scattered  all  along  the  east  side. 

Kin  wow  Bay  is  a  long  narrow  inlet,  with  an  average  width  of  two 
miles  opening  out   to  the   lake   in  greater   width.      The   distance 
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across  the  mouth  from  McBeth  Point  to  Willow  Point  on  the  east  is 
over  eight  miles.  At  the  upper  end  of  the  bay  the  country  is  fairly 
well  wooded,  and  spruce  of  economic  value  as  timber  is  reported 
on  several  small  streams.  Behind  the  beach  on  the  eastern  point  of  the 
bay  is  a  series  of  sand-dunes,  averaging  from  ten  to  fifteen  feet  in  stony  Point, 
height.  The  timber  seemed  to  be  small.  At  Stony  Point  the  sand 
and  gravel  is  piled  into  a  high  heavy  bar,  projecting  into  the  lake 
toward  the  east.  The  eastern  end  is  protected  by  a  small  accumula- 
tion of  boulders  at  the  water4ine.  A  line  of  boulder-bars  runs  from 
the  extreme  end  of  Stony  Point  to  the  shore,  four  miles  to  the  south, 
probably  the  remains  of  a  series  of  boulder-clay  ridges  similar  to  those 
forming  islands  to  the  north. 

Following  the  shore  southward  to  the  mouth  of  the  Jackfish  River*  iShore  near 
it  is  seen  to  be  rather  high  and  straight,  with  occasional  small  ex-  p^„t.  ^^ 
posures  of  clay  above  the  beach.     These  are  found  to  be  cuttings  into 
the  side  of  a  ridge  of  boulder-clay,  slightly  modified,  showing  very  faint 
traces  of   stratification.     At  the   Indian    Reserve    at    Jack   Head* 
the  timber   has  been  cleared   away   and  the  ridge  is  clearly  seen. 
It  is  about  fifty  paces  wide  on  the  crest,  sloping  to  the  swamp  behind. 
The  shoregust  here,  by  a  series  of  curves  to  the  south-east,  leaves  this 
fidge  and  gains  two  or  three  similar,  though  smaller  ones,  lying  at  short  Bouldery 
intervals  to  the  south-east.     The.  Jackfish  River    cuts   through   the  jaJkfish 
first  ridge,  leaving  its  bed  full  of  large  boulders,  flows  through  a  low  ^^v®"^- 
flat  hay-meadow  and  issues  to  the  lake  through  a  gravel-bar  over  a 
boulder-strewn   shore.     Behind  the  gravel-bar  the  stream  is  deep  to 
near  the  boulder-clay  ridge,  where  the  channel  is  filled  by  boulders. 
The  shores  southward  are  either  low  and  muddy  or  boulder-strewn, 
according  to  the  nature  of  the  land  behind.     Where  a  boulder-clay 
ridge  is  reached,  the  points  and  shores  are  boulder-strewn,  but  other- 
wise the  timber  grows  to  near  the  water-line.     The  shores  of  Fisher  Fisher  Bay. 
Bay  are  all  low,  and  the  south  comer  is  marshy. 

The  timber  of  the  west  shore  has  already  been  largely  cut  off,  and  two 
saw-mills,  one  on  the  west  shore  and  one  on  the  Fisher  River,  have 
ceased  operations.  On  the  east  side,  the  shores  are  low  and  the  country 
behind  is  also  not  elevated  much  above  the  lake.  The  points  visited 
are  merely  reproductions  of  the  same  kind  as  that  described  on  Ikfoose 
Island,  low  boulder-ridges  separated  by  swampy  strips. 

The  shore  to  the  south  is  fully  described  in  dealing  with  the  rocks  Character  of 
exposed,  but  in  brief,  from  Dog  Head  south  to  Little  Grindstone  Point,  ^il^^  ^^^ 
cW&  of  limestone  front  on  the  lake.  .  The  south-western  shores  of 
Washow  Bay  are,  however,  low,  and  on  the  west  shore  of  the  southern 
2* 
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Big  Island  to 
Red  River. 


part  of  the  lake,  from  Big  Island  to  the  Red  River,  no  prominent  high 
points  are  found.  The  country,  however,  slopes  up  from  the  lake  and 
many  settlers'  houses  are  seen  in  the  cleared  places.  Steep  shores  are 
found  near  Gimli,  but  are  seen  to  be  cut-banks  of  stratified  clay,  a 
deposit  formed  when  the  lake  was  at  a  higher  level. 


War- PA  I  h 
River. 


RIVERS    ENTERING    THE    LAKE    PROM    THE    WEST. 

The  two  large  streams,  the  Saskatchewan  and  the  Dauphin  or  Little 
Saskatchewan  rivers  have  been  previously  described  in  various  reports. 
The  geology  and  general  description  of  the  Saskatchewan  in  the 
vicinity  of  Lake  Winnipeg  is  given  in  J.  B.  Tyrrell's  report  on  North 
Western  Manitoba.* 

A  general  description  of  the  Dauphin  River  is  also  given  by  the 
same  writer  in  the  Summary  Report  for  1889.t 

A  traverse  was  made  down  the  southern  branch  of  the  War-path 
River,  by  crossing  from  the  Little  Saskatchewan  River,  at  the  bend, 
by  a  two-mile  portage  to  the  westward.  The  trail  crosses  a  low 
country,  imperfectly  drained,  half  the  distance  being  through  wet 
mossy  muskeg.  Belts  of  timber  of  small  growth,  principally  poplar 
and  spruce,  were  passed  through.  The  stream,  at  the  point  reached 
by  the  trail,  is  flowing  in  a  small  channel  cut  down  only  about  five 
feet  and  fifteen  feet  wide.  In  the  summer  hardly  enough  water  u 
running  to  float  an  empty  canoe.  Owing  to  the  gradual  descent,  small 
accumulations  of  boulders  serve  to  dam  the  water  back  in  long  quiet 
htretches.  The  general  direction  of  this  branch  is  north-northwest  in 
a  nearly  direct  line,  almost  a  prolongation  of  the  direction  of  the 
upper  course  of  the  Little  Saskatchewan  River.  The  country  passed 
through  is  a  gently  sloping  plane  inclined  to  the  north,  wooded  witb 
poplar  and  a  few  fair  sized  spruce.  No  exposures  of  boulder-clay  or  any 
underlying  rock  were  seen  on  this  branch,  and  whether  the  till  i^ 
modified  or  not  is  conjectural.  The  western  branch  joins  that  from 
the  south  nearly  five  miles  west  from  the  lake,  and  from  there  the 
course  of  the  stream  is  changed  to  the  east.  The  banks  are  only  about 
eight  feet  in  height  in  the  lower  part  and  continue  to  near  the  lake 
The  underlying  rock  is  met  with  only  near  the  lake,  and  consists  of « 
hard,  lumpy,  yellow  dolomite,  succeeded  by  a  close-grained,  hard, yellow 
bed  with  numerous  holes  through  it  like  worm-burrows.  These  re 
semble  rocks  belonging  to  the  Stony  Mountain  section  but  the 
absence  of  fossils  leaves  the  horizon  very  uncertain. 

♦Annual  Report  Geol.  Surv.  Can.  vol.  V  (N.S.)  1890-01,  p.  144  E  ct  seq. 
fAnnual  Report  Geol.  Surv.  Can.  vol.  IV  (N.S.)  1888-89,  p.  19  .\-  rt  seq. 
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Fifiher  River  enters  Fisher  Bay  from  the  west,  at  its  extreme  southern  Fisher  River. 

end.    It  rises  to  the  south-west  in  several  branches.     The  two  princi. 

pckl  ones  meet  at  the  Forks  at  a  distance  of  about  twenty  miles  from 

the  mouth.     The  river  is  navigable  for  canoes  to  the  Forks,  and  in 

that  distance  the  fall  is   slight,  being  confined  to  three  localities,  a 

rapid  at  the  Mission  and  two  dams  constructed  by  lumbermen  farther 

ap.    The  saw-mill  near  the  mouth  of  the  river  was  supplied  by  timber 

from  some  groves  of  spruce  above  the  Forks,  but  these  seem  to  have 

been  exhausted.     Of  the   country  in  the   vicinity  of  the  Forks  the 

following  notes  were  taken. — The  banks  are  not  very  high,  but  the 

valley  seems  to  be  about  150  yards  wide  and  fifteen  feet  deep.     The 

surface  of  the  country  appears  quite  level  with  good  soil.  The     timber, 

mostly  poplar,   has  been   burnt,   and  a  large   portion  of   this  valley 

would  in  a  few  years  become  prairie.     It  was  also  learned  that,  to  the 

west,  the  general  character  was  that  of  a  dry  rolling  country,  covered 

by  poplar  with  open  meadows,  but  to  the  south-east  much  low  swampy 

land  occurs.     From  the  stream  very  little  spruce  is  seen.     As  to  the 

nature  of  the  underlying  formations  little  could  be  learned.     At  the 

dam,  four  miles  down  from  the  Forks,  a  section  of  the  bank  showed 

one  foot  of    black   loam   with   stratified   clay   and    a   few   pebbles. 

Boulders  are  found  in  the  bed  of  the  stream  mainly  at  the  rapids* 

Stratified  sandy  clay  is  also  shown  lower  down,  but  this  seems  to  be 

river  deposit. 

The  land  bordering  the  stream  at  the  lower  part  is  reserved  for  the  Indian 
Indians.  Their  reserve  is  evidently  a  valuable  one,  having  good  Fi?her  RWer 
facilities  for  agriculture  and  dairying.  The  Indians  are  living  in  well- 
built  houses,  with  fine  gardens,  and  many  have  good  herds  of  cattle. 
On  some  of  the  farms  were  small  fields  of  wheat,  oats  and  barley, 
growing  well.  Fish,  when  not  abundant  in  the  river,  are 
caught  in  the  lake,  but  whitefish  are  seldom  obtained  nearer 
than  Tamarack  Island.  The  river  is  navigable  for  small  boats 
of  less  than  four  feet  draught  up  to  the  Mission  and  Hudson's  Bay 
Company's  establishment,  while  larger  craft  might,  if  the  bar  at  the 
mouth  of  the  river  is  cleared,  reach  the  mill,  about  a  mile  up. 

ISLANDS  OF  LAKE  WINNIPEG. 

Big  Island  is  seventeen  miles  in  length,  and  of  an  average  width  of  ■^.    t  | 
three  miles  and  a  half.     The  western  shore  is  low  with  hay -fiats  and 
marshes,  but  the  eastern  and  southern  portion  is  more  elevated  and 
better  adapted  to  farming  and  stock  raising.     Nearly  all  the  surveyed 
sections  on  this  part  are  occupied  by  settlers  of  the  Icelandic  colony. 
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The  higher  parts  are  well  wooded  with  poplar  and  some  small  spruce 
birch,  <bc.,  and  the  land  has  to  be  cleared  for  use.  The  northern  part 
of  the  eastern  shore  is  underlain  by  limestone,  and  often  the  soil  is  light 
and  fit  only  for  grazing  purposes.  The  remainder  is  covered  by  a  re- 
assorted  glacial  deposit,  clay  with  some  sand,  and  boulders  are  seen  on 
the  shores,  especially  to  the  south.  Shoals  occur  south-west  of  the 
island  extending  out  at  least  two  miles  from  shore. 

Black  Island,  though  not  as  large  in  area  as  Big  Island,  is  much  more 
prominent,  as  its  surface  inland  rises  much  higher.  Its  length  is 
twelve  miles  and  a  half,  and  breadth  four  and  a  half.  It  is  well 
wooded,  and  a  mill  for  some  years  was  located  at  the  south-west 
corner,  engaged  in  sawing  timber  cut  from  various  points  near  its 
shores.  An  iron-ore  deposit  on  the  south  side  has  been  known  for 
many  years,  and  on  Jeffrey's  map  of  1762,  showing  Canada  and  northern 
part  of  Louisiana,  Iron  Island  is  shown  a  short  distance  south  of  the 
Narrows,  evidently  the  same  as  the  Black  Island  of  to-day.  A  des- 
cription of  this  deposit  is  given  by  Mr.  Tyrrell,  in  the  Summary  Report 
for  1889,  pp.  12-13. 

Punk  Island,  to  the  north,  is  smaller,  and  is  composed  generally  of 
the  lower  sandstone  capped  by  thin  beds  of  limestone.  A  small 
amount  of  timber,  mostly  black  spruce,  is  found  on  the  high  parts,  but 
birch  and  poplar  are  the  prevailing  trees. 

Berry  Island,  in  Washow  Bay,  lies  well  out  to  near  the  line  between 
Grindstone  Point  and  Bull  Head,  at  a  distance  of  six  miles  from  the 
former.  It  consists  of  two  masses  of  boulder-clay,  the  larger  one  to  the 
south  containing  large  angular  blocks  of  limestone  partly  striated,  and 
large  boulders  of  Laurentian  gneiss.  The  mass  is  in  all  probability 
lying  on  a  part  of  the  Winnipeg  sandstones  not  eroded  to  the  usual 
depth,  having  been  protected  previous  to  the  passage  of  the  glacier  by 
a  capping  of  limestone  which  if  still  exposed  would  be  found  above 
water-level,  judging  by  the  outcrops  of  the  vicinity.  There  is  evidence 
of  a  former  point  having  connected  this  to  the  peninsula  to  the  south- 
west, the  remains  being  in  the  form  of  a  line  of  shoal  water  and  boulder- 
bars.  The  two  masses  forming  this  island  are  now  connected  by 
boulder-  and  gravel-bars  forming  a  narrow  neck  in  the  centre. 

Black  Bear  Island  is  a  continuation  of  the  limestone  cliff  of  Bog 
Head.  The  island  has  been  nearly  cut  in  two  by  a  deep  bay  running 
in  from  the  south,  which  forms  an  excellent  harbour  for  all  classes  of 
boats.  On  the  outer  side,  the  limestone  exposed  on  the  beach  has  been 
glaciated,  and  shows  grooves  running  S.  48*  W.     Coming  up  from  the 
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open  part  of  the  lake,  and  at  right  angles  to  the  shore-line,  are  also 
seen  several  scratches  resembling  glacier  markings,  but  irregular  and 
sometimes  slightly  curved,  and  no  doubt,  due  to  the  eflfect  of  the  present 
lake  ice  shoving  the  boulders  upward  from  the  edge.  Striae  seen  on  the 
south-east  side  also  run  S.  48**  W.  There  has  not  been  much  glacial 
debris  left  on  the  surface  of  the  higher  parts,  and  it  is  only  seen  in  the 
boulders  along  the  shores.  Toward  the  western  end  the  gneissic  boulders 
increase  in  number,  and  for  a  considerable  distance  south-west  form 
bars  and  small  islands.  Just  west  of  this  island,  another  smaller  one 
seems  to  be  made  up  entirely  of  boulder-clay — the  boulders  from  which, 
form  bars  that  run  with  few  interruptions  to  near  Narrow  Island. 

f  Snake  Island  is,  like  Black  Bear  Island,  composed  of  limestone  of  Snake  Island, 
the  same  character  as  Dog  at  Head.     The  eastern  side  is  high,  but  it 
slopes  down  to  a  low  shore  on  the  west. 

Narrow  Island  shows  only  bouldery  shores  and  is  probably  an  ob-  ^ 
long  hill  of  boulder-clay  resting  on  the  limestone  which  is  here  not  far  Island, 
below  the  surface. 

The  depth  of  the  water  surrounding  these  islands  is  not  great,  except 
to  the  east  and  south  of  Black  Bear  Island.  In  the  pass  south  of 
Snake  Island  the  depth  at  the  narrowest  part  is  fifteen  feet,  but  shal- 
lows to  the  west,  and  in  the  bay  into  which  Moose  Creek  empties,  the 
channel  up  to  the  mouth  of  the  creek  is  not  more  than  five  feet  deep 
with  a  shoal  in  the  centre  of  the  bay. 

Of  the  timber  on  these  islands  little  need  be  said.  A  good  deal  has 
already  been  cut  for  use  on  the  steamboats,  and  although  comprising 
poplar,  spruce  and  birch,  it  is  all  of  medium  size. 

The  Moose  Islands,  lying  in  the  entrance  to  Fisher  Bay,  so  nearly  y^^^^^  island 
fill  it  that  three  comparatively  narrow  channels  only  are  left.  The 
larger  ono  lies  near  the  eastern  shore,  and  is  long  and  narrow,  being 
thirteen  miles  long  and  averaging  a  mile  and  a  half  broad.  Its  shores 
are  altogether  of  drift  material  and  no  e^'idence  of  older  rock  is  seen. 
From  the  character  of  the  bars  at  the  extreme  ends  and  of  boulder-ridges 
along  its  eastern  and  western  shores,  the  drift  appears  to  be  arranged 
in  a  series  of  interrupted  parallel  ridges  of  varying  height,  such  as  are 
called  drumlins.  The  few  islands  in  the  channel  to  the  east  also  show 
the  same  formation.  Several  of  these  are  now  connected  by  low  land 
with  the  mainland  to  the  east.  The  western  side  is  straighter  and 
with  the  exception  of  a  few  small  bouldery  points  is  much  steeper. 

Towards  the  north  end  a  few  ridges  run  northward,  continued  as 
bars  out  in  the  lake,  and  thus   form   narrow  bays  open  to  the  north. 
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The  northern  point  is  very  rough  and  large  Lauren tian  boulders  extend 
in  a  bar  for  at  least  half  a  mile  beyond  the  point,  toward  the  eastern 
bluff  on  Tamarack  Island. 

The  western  Moose  Island  is  smaller  and  is  generally  called  Little 
Moose  Island.  It  is  four  miles  and  a  half  long  and  nearly  two  in 
width.  At  the  north  end,  two  ridges  form  the  eastern  and  western 
points  of  a  large  open  bay.  The  eastern  ridge  terminates  in  a  long 
gravel-  and  boulder-bar,  but  farther  south  is  scattered  and  several  small 
ridges  come  out  on  the  southern  side  of  the  island.  The  western  ridge 
is  continued  across  the  island  and  forms  shoals  out  in  the  lake  to  the 
south. 

The  Scotch  Islands  to  the  west  of  Rabbit  Point  is  a  group  gf 
islands  which  have  been  called  the  Scotch  Islands.  Locally,  however, 
these  are  given  individual  names.  The  largest  is  Tamarack  Island,  a 
low  wooded  strip.  Just  to  the  north  a  small  but  higher  one,  well 
wooded,  is  called  Little  Tamarack,  as  it  lies  close  to  the  end  of  the 
larger  one.  The  others  of  the  group  are  Egg  Islands  and  Jack  Head 
Island. 

Tamarack  Island  is  a  long  low  strip  of  muskeg,  seven  miles  and  a 
half  in  extent  and  a  mile  wide,  on  which  is  a  small  growth  of  tamarack. 
This  is  relieved  by  three  or  four  *  bluffs'  of  larger  timber,  occupying 
higher  ridges  or  mounds  toward  the  centre.  The  eastern  part  consists 
of  a  long  low  point  stretching  toward  Little  Tamarack  Island.  The 
eastern  face  of  this  has  a  high  sandy  beach-ridge  behind  which  is  a 
mossy  muskeg  bearing  only  stunted  spruce  and  tamarack.  The  lake 
in  front  is  shallow  and  full  of  bouldery  shoals.  The  north  shore  is  low, 
broken  by  a  ridge  of  higher  land  running  out  to  form  a  rough  boulder 
point.  This  ridge  can  be  traced  south-west  across  the  island  and  forms 
a  similar  point  to  the  south.  Shoals  running  on  this  line  extend 
northward  to  abreast  of  Little  Tamarack  Island,  showing  a  nearly  con- 
tinuous ridge  of  bouldery  material,  probably  of  glacial  origin  running 
in  the  direction  of  the  glacial  movement.  The  waves  of  the  lake  are  fast 
eroding  the  soft  material  of  the  western  and  northern  shores  where 
unprotected  by  the  boulder-deposit,  so  that  at  several  places  stumps  of 
trees  are  found  standing  out  of  the  water,  while  the  shore  behind  is 
apparently  nothing  but  soft  peaty  matter.  A  few  bars  of  gravel  and 
boulders  can  be  seen  to  the  west  and  south,  one  opposite  Little  Jack 
Fish  Point  has  a  small  grove  of  poplar  on  it  and  might  therefore  be 
called  an  island,  possibly  Louis  Island  of  Hind's  map. 

Little  Tamarack  Island  is  a  limestone  ledge,  low  on  the  western  side, 
but  on  the  north  rising  ten  or  twelve  feet  above  the  water,  showing 
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there  ledges  of   thin-bedded  limestone.     The  eastern  face  is  built  up  Little 
principally  from  the  broken  material  of  the  cliff,  and  has  formed  a  high  jg*™^^^ 
ridge  behind  which  are  several   ponds  and  meadows.     The  northern 
half  of  the  island  is  high  and  well  wooded  with  spruce  and  poplar,  but 
the  southern  part  is  mostly  willow  scrub  with  a  few  open  meadows. 

Tlje  Egg  Islands  are  a  connected  chain  of  low  bars  which  in  high-  Egg  Islands. 
water  would  be  resolved  into  four.  A  few  bushes  on  the  smaller  ones 
and  one  grove  of  larger  trees,  (the  Bluti),  on  the  largest,  are  all  the 
foliage  to  be  seen.  These  bars  are  evidently  all  of  glacial  origin,  and 
seem  to  be  a  continuation  of,  or  are  similar  to,  the  series  to  the  south 
crossing  Tamarack  Island,  and  run  generally  in  the  direction  of  the 
glacial  striae.  The  shores  are  generally  very  shallow,  and  the  west  side 
is  much  shallower  than  the  east,  many  boulders  being  scattered  some 
distance  out, — about  five  miles.  North  of  these  islands  is  a  high  bar  of 
limestone  pebbles.  This  has  no  doubt  been  pushed  up  by  ice  from  a 
submerged  limestone  ledge.  As  there  are  no  bushes  or  other  high 
objects  on  it,  and  from  its  position  in  the  middle  of  the  lake,  it  is 
dangerous  to  navigation  and  should  be  marked  carefully. 

The  remaining  island  of  this  group  is  Jack  Head  Island,  lying  Jack  Head 
directly  east  of  a  point  bearing  this  name.  It  is  rather  small,  but 
quite  prominent,  being  well  timbered  and  high.  In  shape  it  is  an 
oblong,  a  little  longer  than  its  breadth,  which  is  half  a  mile.  From 
its  eastern  point,  which  is  piled  high  with  limestone  gravel,  numerous 
small  rock  exposures  are  seen  all  along  its  northern  and  western 
shores,  rising  to  about  fifteen  feet.  The  southern  shores  are  generally 
low  and  boulder-strewn.  The  glacial  striaB  were  observed  to  run 
S.  25*  W.,  or  nearly  parallel  to  the  ridge  composing  the  Egg  Islands. 

Commissioner  Island  Group. — A  line  drawn  from  Inmost  Island  Ck)minis8ione 
to  the  eastern  side  of  JBerens  Island,  would  run  along  a  chain  of  ^^^  ^"^' 
islands  that  seem  to  be  composed  altogether  of  drift  material,  probably 
of  the  nature  of  drumlins,  judging  from  the  general  direction  of  the 
chain  and  that  of  individual  islands  which  is  nearly  parallel  to  the  glacial 
movement.  The  southernmost  one  is  a  lenticular  mass  of  boulder-clay 
covered  with  poplar  and  birch.  From  the  south  end  runs  a  loDg  gravel- 
and  sand-bar  nearly  half  a  mile,  then  suddenly  turning  east  it  reaches 
nearly  to  Commissioner  Island.  The  latter  part  is  evidently  recently 
built  up  by  wave  action  with  material  derived  from  the  larger  bar. 
At  the  north  end  of  the  wooded  portion,  a  small  exposure  above  the 
beach,  shows  light- coloured  boulder-clay.  The  second  island  in  the 
group  is  larger  or  the  wooded  portion  is  of  greater  extent.  Shoals 
seem  to  connect  the  two,  and  both  occupy  a  position  near  the  western 
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Twin  Islands.  ^S®  o^  &  shallow  area  reaching  to  Commissioner  Island.  The  Twin 
Islands  appear  to  be  the  visible  parts  of  two  ridges  lying  in  deeper 
water.  The  shores  are  boulder-strewn  and  similar  to  Plunkett  Island 
which  lies  half-way  to  Berens  Island  to  the  north.  These,  as  noted 
before,  have  deeper  water  surrounding  them,  the  steamboat  channel 
passing  to  the  south  of  Plunkett  Island. 

Sand  Hill  and  Another  ridge  or  line  of  ridges  crosses  Commissioner  Island  from 
its  north  end  to  the  southern  point,  following  the  west  shore,  and  is 
continued  south  on  Sand  Hill  Island  and  Nut  Island.  Sand  Hill 
Island  consists  of  two  ridges,  one  slightly  in  advance  of  the  other, 
while  on  Nut  Island  one  ridge  only  is  seen.  The  shores  of  both  are 
strewn  with  boulders  and  bars  extend  toward  the  south  end  of  Com- 
missioner Island. 

Commissioner  Commissioner  Island  is  generally  low,  consisting  of  one  series  of 
ridges  as  mentioned  above,  to  the  east  of  which  stretches  a  low  tama- 
rack swamp,  somewhat  like  that  of  Tamarack  Island,  west  of  Dog 
Head.  Cranberry  Island  is,  however,  the  older  term,  and  is  descriptive 
of  the  general  character  of  the  island.  At  the  north-east  corner  is 
found  a  large  rectangulskr  bay  opening  to  the  north.  This  was  used 
as  a  harbour  by  the  first  steamer  on  the  lake,  the  Commissioner. 
The  shores  are  generally  low  and  in  sheltered  parts  the  muskeg 
reaches  to  the  beach.  The  point  which  forms  the  eastern  side  of  the 
harbour  is  found  to  be  a  low  shelving  limestone  ridge,  covered  mainly 
by  boulders,  and  is  continued  far  out  under  water,  so  that  steamers 
from  the  south  turn  for  the  lighthouse  channel  only  after  opening  the 
Twin  Islands.  Off  the  north  shore,  farther  west,  are  extensive  shoals 
with  boulders  showing  occasionally,  but  they  do  not  seem  to  extend 
as  far  north  as  the  Twin  Islands. 

Berens  Island.  Berens  Island  is  a  long  low  wooded  island  lying  to  the  west  of 
Pigeon  Point  and  the  mouth  of  Berens  River.  Its  longest  diameter 
is  a  little  over  eight  miles  and  lies  in  direction  about  north-east  and 
south-west.  The  northern  half  averages  about  two  miles  wide,  but 
south  of  this  it  is  increased  to  nearly  four  miles  by  a  projection  on 
the  east  side.  The  east  and  west  shores  are  not  elevated  much  above 
the  beach,  but  a  ridge  of  higher  land  is  said  to  run  the  length  of  the 
island  from  its  extreme  points.  The  shores  are  generally  boulder- 
strewn  and  shoals  run  to  the  south-west  and  are  also  seen  off 
the  north  point.  Limestone  ledges  are  found  on  the  east  side,  gene- 
rally low,  shelving  out  under  water  with  high  ridges  of  shingle 
in  their  vicinity.  Along  the  north  side,  smooth  glaciated  surfaces  of 
limestones  are  found  at  the  water's  edge,  and  to  the  west,  the  beach. 
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after  leaving  the  limestone  exposures,  becomes  nearly  pure  sand,  and 
is  continued  as  a  sand-bar  nearly  the  whole  distance  to  Little  Black 
Island. 

Little  Black  Island  is  formed  from  an  exposure  of  horizontal  beds  of  Little  Black 
limestone,  the  debris  from  which  has  produced  a  beach  and  two  bars,  ^^^''*^- 
running  to  the  east  and  nearly  connected  with  the  sand-bar  from 
Berens  Island.  On  the  outer  shore  is  a  cliff  of  over  twelve  feet 
of  fractured  limestone  beds,  the  shingle  from  the  denudation  of  which 
spreads  nearly  around  the  island.  On  the  higher  land  of  the  central 
part  ia  a  thick  grove  of  black  spruce,  and  though  the  island  is  of 
small  extent — half  a  mile  in  diameter, — it  is  conspicuous.  In  the  bay 
between  this  and  Berens  Island,  formed  by  the  projecting  bars,  a  small 
harbour  has  been  used  for  some  years  by  the  fishing  companies. 

To  the  south-east  of  the  entrance  to  Kinwow  Bay  a  small  island  lies  Inmost  Island 
within  one  mile  of  shore.  It  is  oval  in  shape,  pointing  to  the  north, 
and  is  about  half  a  mile  in  length  and  twenty  chains  in  width.  It  is 
well  wooded  with  poplar,  birch  and  spruce,  and  seems  to  be  high  in  the 
centre.  This  is  probably  a  mass  of  boulder-clay  lying  on  the  surface 
of  the  flat-lying  limestone  which  is  exposed  on  the  northern  beach. 
This  island  is  marked  on  Hind's  map,  (1858)  as  Birch  Island,  but  since 
then,  various  collections  of  fossils  brought  from  there  have  been 
labelled  '  Inmost  Island.' 

On  the  northern  end  the  beach  is  strewn  with  flat  slabs  of  a  fine 
grained  dolomitic  limestone,  containing  many  rounded  concretions  o 
dark  cherty  matter,  averaging  about  four  inches  in  diameter.  The 
eastern  and  northern  shores  are  piled  high  with  pebbles  of  this  rock, 
but  the  western  side  is  mostly  covered  with  gneissic  boulders  on  the 
shore  and  scattered  on  its  slope  out  into  the  lake.  From  the  southern 
point  a  bar  of  limestone  gravel  extends  southward  to  very  near  the 
mainland.  Near  the  island  this  bar  is  high,  but  it  gradually  lowers, 
the  greater  part  of  its  length  being  just  below  the  water-level. 
Northward  from  the  island  a  few  bars  are  visible,  being  probably 
ledges  of  the  underlying  rock  scattered  over  with  boulders.  Half 
way  to  McBeth  Point  another  shoal  shows  a  line  of  boulders  just 
above  the  water.  In  the  bay  east  of  the  island  there  is  a  depth  of 
twenty-four  feet  with  rock  bottom  and  also  about  the  same  imme- 
diately to  the  west. 

Lying  off  the  eastern  entrance  to  Sturgeon  Bay,  and  northward 
from  Saskatchewan  Point,  are  three  quite  prominent  islands.  The 
most  northerly  one  of  the  group  is  known  as  Outer  Sturgeon  Island 
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and  is  the  only  one  on  which  the  underlying  rock  is  exposed — although 
the  presence  of  gravel-bars  on  some  of  the  others  would  suggest  the 
probability  of  the  limestone  being  not  far  below  water-level.  The 
Outer  Sturgeon  Island  has  a  diameter  of  about  one  mile  and  in 
shape  is  nearly  square  with  the  diagonals  pointing  to  the  cardinal 
points.  The  broken  material  from  the  cliff  at  the  north  point  has 
been  carried  for  some  distance  around  the  island,  seemingly  in  both 
directions,  toward  the  south  end  where  there  is  a  mass  of  this  gravel 
forming  a  bar.  The  south-western  end  is  all  low,  but  along 
the  shore  is  a  gravel-ridge  behind  which  are  several  marshy 
ponds.  This  beach-ridge  is  high,  averaging  eight  and  ten  feet  above 
lake-level.  Part  of  the  material  has  been  pushed  up  from  the 
lake,  as  the  bar  is  no  doubt  built  on  the  shelving  limestone,  but  a 
large  percentage  has  been  transferred  from  the  northern  end.  At  the 
extreme  south  point,  the  gravel  is  being  carried  from  both  sides  out 
into  the  lake  forming  a  bar  which  at  present  extends  half  a  mile  from 
the  island. 

Nearer  Saskatchewan  Point  are  two  islands.  These  are  probably 
the  Bushkega  Islands,  of  Hind's  map.  The  western  one  is  commonly 
called  Inner  Sturgeon  Island,  and  is  the  largest  of  the  group,  being 
over  two  miles  in  length  but  not  very  wide.  It  is  formed  by  the 
junction  of  two  long  narrow  islands,  the  one  lying  in  advance  of  the 
other,  the  northern  one  slightly  to  the  east.  Between  these  a  high 
gravel-  and  sand-bar  has  been  built,  forming  a  bay  open  to  the  north- 
west, but  affording  good  shelter  from  the  east  and  south.  The  water 
in  this  bay  is  deep,  soundings  in  the  centre  giving  eighteen  feet  out- 
side, thirteen  just  inside  the  points,  and  eight  feet  close  to  the  bar. 
The  shore  of  the  east  side  of  the  bay,  as  well  as  the  point  at  the  west, 
is  rough  with  large  boulders.  These  two  masses  which  form  the 
island  are  both  strewn  with  boulders.  The  shores  are  rough,  and  to 
the  north  and  south  extend  long  shallow  bars  on  which  at  intervals 
are  seen  large  boulders  showing  above  the  water.  The  shoal  running 
northward  commences  at  the  extreme  north-eastern  point,  and  runs 
north,  and  for  about  a  mile  boulders  can  be  seen.  The  steamboat 
channel  is  a  little  north  of  the  middle  of  the  opening  between  this 
and  outer  Sturgeon  Island.  To  the  south,  the  lake  is  quite  shallow 
with  numerous  bars  running  off  from  this  island. 

From  off  the  eastern  part  of  the  island  a  long  bar  extends  south  to 
near  the  other  Bushkega  Island,  which  is  smaller  than  the  first  and  is 
formed  in  a  similar  manner,  a  couple  of  masses  of  till  forming  two 
islands  have  become  joined  by  a  wave  built  bar.     The  eastern  half  is 
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well  wooded,  and  besides  a  lot  of  Laurentian  boulders  on  its  shores  it 
has  a  considerable  extent  of  gravel-  and  sand-beach,  especially  at  the 
southern  end  where  the  gravel  is  piled  into  a  high  bar.  The  channel 
south,  between  this  and  the  mainland,  is  at  present  very  shallow, 
although  in  early  times  this  is  said  to  have  been  the  usual  boat-route 
and  formerly  used  by  some  of  the  steamers.  The  bar  from  the  island 
is  now  built  nearly  across  the  bay  but  shows  only  at  intervals  above 
the  water. 

In  the  middle  of  the  mouth  of  Sturgeon  Bay  there  is  a  group  of  Sturgeon 

TqI  AMrla 

small  islands  eleven  in  number,  called  Sturgeon  Islands.  They  are  all 
either  long  ridges  or  lenticular  masses  forming  narrow  islands,  and  are 
all  lying  in  a  general  north-and-south  direction.  As  to  structure,  some 
of  them  are  quite  low  with  a  heavy  beach-ridge  generally  of  boulders 
on  the  more  exposed  side ;  others,  such  as  Tree  Island  have  a  higher 
ridge  probably  of  boulder-clay  running  down  their  length,  flanked  by 
beach-ridges.  These  boulder-clay  ridges  are  sometimes  interrupted 
and  some  of  the  islands  at  the  eastern  side  of  the  group  are  evidently 
formed  of  several  pieces  of  a  ridge  joined  by  the  beach-ridge.  Their 
shore-lines  show  nothing  but  transported  material, — boulders  of  gneiss 
and  a  fine-grained  limestone  like  that  at  Cat  Head, — but  of  solid  rock 
nothing  is  seen.  As  all  these  ridges  lie  approximately  in  the  direction 
of  the  glaciation,  they  may  be  described  as  drumlins. 

The  large  island  lying  north  of  the  St.  Martin  Inlands  is  locally  Reindeer 
known  as  Reindeer  Island.  It  is  nineteen  miles  in  length,  with  a 
greatest  breadth  of  six  and  a  half,  but  an  average  of  four  miles.  The 
surface  is  all  low,  consisting  of  patches  of  timbered  land  surrounded 
by  hay-flats  or  marsh,  so  that  it  has,  from  a  distance,  the  appearance 
of  a  cluster  of  islands  similar  to  those  farther  south.  Its  shores  are 
not  bold  and  along  the  south-east  side  are  protected  by  shoals.  From 
the  south  point  along  the  eastern  side  there  is  a  short  distance  in  which 
the  shore  seems  slightly  higher,  and  in  one  place  rises  to  seven  feet, 
showing  light-gray  boulder-clay  with  limestone  fragments  and  pebbles 
of  Archsean  gneiss.  A  little  south  of  the  middle  of  the  eastern  side  an 
island  lying  just  o£F  the  shore  has  been  connected  with  the  main  shore 
by  a  sand-  and  gravel-bar  running  from  the  north  Behind  this  the 
bay  forms  a  land-locked  harbour  which,  in  low  water,  can  hardly  be  used 
as  such,  since  the  entrance  is  too  shallow.  In  the  summer  of  1890, 
the  depth  of  water  in  the  bay  was  about  four  feet  and  in  the  channel 
leading  to  it  about  two  feet,  with  a  rough  bouldery  bottom.  A  few 
years  previously  this  was  used  as  a  harbour  by  the  fishing  craft,  an 
entrance  being  then  found  through  the  sand-bar,  but  this  has  since 
closed  up. 
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Near  the  north  point,  boulder-clay  was  again  seen,  containing  small 
pebbles,  but  the  shore  was  strewn  with  slabs  and  boulders  of  a  mottled 
limestone  containing  Madurea  Manitobensis,  This  seems  U}  be  the 
same  rock  as  that  at  Little  Black  Island,  but  it  is  not  seen  here  in 
place.  The  larger  boulders  are  glaciated,  and  as  many  of  them  are 
broken,  the  strise  appear  on  one  side  only. 

The  north-western  shore  has  one  large  indentation  running  to  the 
south-east  and  on  the  west  side  of  this  a  small  harbour  has  been  used 
by  the  fishing  companies.  In  front  of  this  bay  are  several  islands — 
four  of  them  timbered,  the  rest  merely  shoals.  They  all  seem  to  be 
formed  of  drift  material,  but  some  derive  their  shingle  probably  from 
shelving  limestone  beds  beneath  the  water,  as  several  have  strong 
beach-ridges  of  limestone  pebbles.  The  possibility  of  there  being  lime- 
stone beds  here,  but  slightly  submerged,  is  confirmed  by  the  fishermen, 
who  report  at  the  western  point  near  the  harbour,  a  flat  table  of  rock 
which  appears  at  very  low  water.  The  south-western  side  is  low  and 
the  shores  near  the  south  end  are  without  beaches,  being  protected 
by  many  islands  and  shoals.  The  timbered  bluffs  come  out  to  the 
shore  and  form  points  with  low  land  lying  between,  often  in  the  form 
of  hay-flats  that  seem  to  run  nearly  across  the  island.  An  elevation 
of  ten  feet  in  the  level  of  the  lake  would  resolve  the  southern  end 
into  a  cluster  of  islands  corresponding  to  that  lying  just  to  the  south 
— the  St.  Martin  Islands. 

These  seem  to  be  a  series  of  small  narrow  islands,  many  of  them  in 
line  connected  by  shoals,  showing  them  to  be  merely  higher  points  of 
an  interrupted  ridge.  Others  are  oblong  masses  of  till,  and  where 
exposed  show  an  unstratified  mixture  of  light-coloured  clay  containing 
large  Archaean  boulders.  The  islands  generally  have  their  longer 
diameters  running  north-and-south,  and  are  flanked  on  both  sides  by 
bouldery  beach-ridges.  Exposures  of  limestone  may  be  found  on  some 
during  very  low  water,  as  several  of  the  larger  ones  just  to  the  south 
of  Reindeer  Island  have,  added  to  them,  large .  bars  of  limestone 
pebbles  which  are  probably  derived  from  below  the  water-line. 

George  Island.  George  Island,  being  formed  by  a  high  plateau  connected  to  a  strip 
of  lower  land,  first  appears  as  a  high  island  only  two  miles  long,  but 
from  a  nearer  view  two  isolated  bluffs  to  the  south-east  appear  aS 
separate  islands.  These  are,  however,  included  in  a  high  sand-bar 
stretching  from  the  larger  part  to  the  eastward,  the  outer  bluff  being 
at  the  extremity  of  the  bar.  The  main  body  of  the  island  is  about 
two  miles  long,  in  a  north-west  and  south-east  direction,  and  a  mile 
wide.     On  the  southern  shore  the  highest  point  is  estimated  at  seventy 


St.  Martin 
Islands. 
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feet.  As  far  as  could  be  seen  the  hill  or  plateau  forming  the  island 
is  composed  principally  of  sand  and  clay,  with  the  upper  part  only 
exposed.     Where  a  small  exposure  was  seen  it  consisted  of  a  liberal 


assortment  of  boulders  at  or  on  the  surface  of  a  bed  of  water-worn 
gravel  and  pebblas  rudely  stratified,  with  sandy  beds  below.  The 
face  of  the  bank  was  everywhere  hidden  and  covered  with  vegetation, 
.so  that  a  complete  section  could  not  be  made.     The  beach  in  front  of 
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Bouldery 
shores 


this  escarpment  is  a  heavy  boulder-ridge,  the  boulders  seeming  to  run 
out  into  deep  water.  Towards  the  west  the  top  of  this  escarpment  is 
not  as  high,  averaging  about  forty  feet,  with  the  same  character.  In 
a  bay  on  the  western  side,  the  boulder-beach  is  replaced  by  Fand,  and 
the  banks  behind  are  also  of  sand  piled  in  high  dunes,  one  or  two 
reaching  fifty  feet.  The  northern  end  of  the  island  is  of  gravel  and 
boulders,  though  the  banks  are  not  very  high.  On  a  point  on  the 
eastern  side,  cleared  of  timber  by  fire,  the  edge  of  the  terrace  can  be 
seen  from  the  shore,  at  an  elevation  of  about  twenty  feet  above  the 
water.  It  is  entirely  grass-grown  and  boulders  are  liberally  scattered 
on  its  surface  and  on  the  slope. 

eastern  part.  The  two  outlying  wooded  patches  seem  to  have  been  separate 
masses  of  boulier-clay,  as  their  north  and  south  ends  terminate  in 
bouldery  points.  The  higher  part  of  the  island  is  evidently  a  terrace 
sloping  to  the  north,  and  where  worn  into  by  the  lake,  as  it  is  on 
nearly  all  sides,  it  leaves  piled  up  in  front  of  it  a  high  ridge  of 
boulders. 


Little  George 
Island. 


Ridge  of 
gravel  ««id 
sand. 


Sandylslanda. 


Little  George  Island,  west  of  George  Island,  is  small  and  triangular 
in  shape,  with  the  apex  pointing  south.  On  the  south-west  side,  the 
lake  is  cutting  into  the  western  side  of  a  ridge  which  runs  from  the 
south  end  of  the  island  towards  the  north.  The  eastern  shore  is  low, 
but  has  a  strong  shore-ridge  of  boulders.  The  northern  side  or  base 
of  the  triangle  is  a  sandy  bay  with  sand-  and  gravel-beaches.  From 
the  two  points  shoals  run  north  and  north-easterly,  which  protect  the 
bay  from  all  but  northerly  winds.  The  northern  point  and  all  the 
west  side  is  thickly  strewn  with  boulders  and  there  appears  to  be  a 
line  of  shoaler  water  farther  north,  as  there  are  several  boulder-bars 
lying  a  couple  of  miles  from  the  island.  Evidently  the  ridge,  which 
is  highest  at  the  south  end  of  the  island,  has  been  greatly  denuded. 
South  of  the  point  of  the  island  the  water  is  deep,  and  the  shores  to 
the  south  and  west  are  steep. 

The  ridge  is  about  300  yards  long  and  rises  some  thirteen  to  fifteen 
feet  above  the  bouldery  shore,  or  twenty-one  feet  above  present  water- 
level.  The  surface  is  strewn  with  water-worn  or  glaciated  boulders, 
partly  embedded  in  the  soil ;  beneath  this,  as  far  as  could  be  learned, 
the  whole  mass  of  the  ridge  is  of  gravel  with  a  little  sand.  The 
pebbles  are  all  of  Laurentian  material  and  well  rounded. 

The  group  of  islands  farther  out  in  the  lake  and  north  of  Little 
George  Island  are  known  locally  as  Sandy  Islands.  These  are  three 
in   number,    lying  approximately  on   a  line  pointing   towards   Ijong 
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Point  and  the  George  Islands.     The  middle  one  is  the  largest  and  Sandylsland^. 

highest  of  the  group  and  is  somewhat  irregular  in  shape.     The  southerii 

part  is  high  and  at  the  south  point  there  is  a  hill  about  fifty  feet  high! 

Boulders  are  strewn  on   the    surface   and  falling    down  the   slope 

of  gravel,   sand  and   clay   which   forms  the   hill,  help  to  swell  th^ 

pile  of  boulders  which  here  form  the  beach.     Running  east  from  thi^ 

boulder  point  is  a  long  gravel  shore,  behind  which  is  seen  a  terrace 

of  stratified  sand  and  gravel.     The  surface  of  this  slopes  regularly 

from  the  high  hill  seen  at  the  west,  towards  the  eastern  point  of  the 

island.     At  the  middle  of  the  bay,  the  escarpment  is  a  short  distance 

back  from  the  shore  and  the  top  of  the  bank  is  about  fifteen  feet  above 

water,  but  rises  rapidly  toward  the  west.     This  bay  and  a  small  one 

on  the  west  side  are  free  from  boulders  on  the  shore,  but  all  the  rest 

of  the  shore  is  thickly  covered,  more  especially  the  south- western  part. 

The  northern  and  eastern  points  are  low  with  bouldery  shore-ridges. 

The  other  two  islands   of  this  group   are   both  long  narrow  ridges 

of  gravel   and   sand   covered  by  a  lot  of   boulders,  making  rough 

shores.     Between  the  western  island  and  the  middle  one  are  several 

shoab.    South  of  the  eastern  island,  and  out  to  a  distance  of  a  mile  and 

a  half,  are  several  shoals  lying  in  the  direction  of  Little  George  Island. 

These  seem   all  to  be   of  gravel  and  boulders  and   are  lying  in  a 

general   north-west  and   south-east  direction.     To   the   west  of  the 

group  the  water  appears  to  be  deep,  that  is,  the  average  depth  is  about  ' 

ten  fathoms,  which  is  also  found  between  the  islands  and  Long  Point. 

Of  the  trees  on  these  islands  it  may  be  said  that  besides  a  scattieriuff 

of  spruce  and  birch  the  main  timber  is  poplar.     On  the  higher  part  or 

George  Island  and  the  middle  of  Sandy  Island  there  is  some  spruce 

of  a  medium  size. 

Selkirk     Island   lies    ten   miles    north   from    the   mouth    of    the  ^^^|* 
Saskat^chewan   River.      Its  length   is   five  miles,   with   an  average 
breadth  of  a   mile.     The  shores  are  generally  boulder-strewn,   but   ,      .  \ 

intervals  are  seen  occupied  by  limestone  beds  in  place.  TheM 
exposures  are  noted  under  the  general  descriptions  of  the  UppeH 
Mottled  limestones,  and  occur  at  the  north  end,  on  the  west  side 
and  near  the  south-east  comer.  Gravel-beaches  are  always  found 
associated  with  the  rock  exposures.  Those  at  the  north  end,  furnish 
a  large  mass  of  material  which  on  the  west  side  of  the  island  is  formed 
into  a  long  hook,  behind  which  is  an  excellent  harbour.  The  whold 
island  is  wooded  generally  with  spruce  and  poplar.  Near  the  harbour 
at  the  north-west  point,  a  clearing  has  been  made  for  a  fishing 
station  and  the  timber  cut  appears  to  be  small,  consisting  of  spruce 
and  tamarack. 
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Horse-shoe 
Island. 


Horse-shoe  Island,  called,  locally.  Pony  Island,  is  a  small  wooded 
limestone  knob  just  off  the  south-east  corner  of  Selkirk  Island.  The 
limestone  debris  from  the  eastern  face  of  the  low  cliffs  has  been  carried 
westward  by  wave-action  around  both  north  and  south  points,  and 
this  is  continued  towards  the  large  island  in  the  form  of  two  long  bars, 
thus  inclosing  a  small  bay  which  is  extensively  used  as  a  shelter  for 
fishing  boats,  and  may  probably  be  found  large  enough  for  a  fishing 
station.  The  shape  of  the  island  is  thus,  roughly,  a  horse-shoe  with 
the  opening  toward  Selkirk  Island  and  the  wooded  part  occupying 
the  toe  portion  of  the  shoe. 
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GAHBRO-SILURIAN. 


Correlation  q/  /ormations. 


Cambro- 
Silurian  in 
Winnipeg 
basin. 


The  Cambro-Silurian  is  found  resting  on  the  uneven  surface  of  the 
Archaean  and  conformably  below  the  Silurian  which  outcrops  at  the 
Saskatchewan  River,  Lake  St.  Martin  and  in  several  other  places 
south  to  Stonewall — while  the  Archaean  forms  the  eastern  shore  of 
Lake  Winnipeg,  leaving  thus  a  long  strip  in  which  the  Cambro-Silurian 
is  seen.  The  lower  member  is  a  sandstone  followed  by  shales  and 
limestones  bearing  fossils  of  Trenton  age.  Above  this,  red  shales  and 
reddish  and  white  limestones  form  the  beds  referred  to  the  Hudson 
River  or  Cincinnati  formation. 


Formations  in      ^^  Minnesota,  the  sections  carefully  worked  out  show  that  below  the 

Minnesota.      Hudson  River  formation — divided  there  into  two  divisions — are  found 

beds  of  the  Trenton,    Black    River  and    Chazy  formations,   while 

in   Manitoba  no  rocks  are  found  below   the   Black   River  and  of 

that  the  upper  part  only. 

The  following  table  of  formations  for  Minnesota  and  Manitoba  shows 
the  positions  relatively  assigned  to  the  Manitoba  formations  : — * 


*The  subdivisions  in  Minnesota  are  those  adopted  in  the  introduction  to  part  II 
of  vol.  Ill  Geology  of  Minnesota. 
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Stony  ^^^  limestones  and  shales  at  Stony  Mountain  contain  a  great  number 

Mountain        Qf  fossil  forms,  many  of  them  also  found  in  both  the  Richmond  groap 
formation  and  ^  j  o        «- 

Richmond        and  the  Utica  group  of  Minnesota,  and  it  is  quite  possible  that  if  the 

*^"^*  section  were  complete  at  Stony  Mountain,  the  upper  beds  with  part  of 

the  shales  beneath  could  be  correlated  with  the  Richmond  group  and 

the  lower  shales  with  the  Utica. 

Trenton  of  Of  the  Trenton  group  in  Manitoba,  the  most  striking  dissimilarity  to 

of  Minnesota.  ^^^  ^  ^^^  south  is  the  great  increase  in  thickness.    It  comprises  about 
*  three  hundred  feet  of  beds  of  limestones  with  very  little  shale,  while  in 

Minnesota,  though  the  thickness  varies  considerably,  the  extreme 
thickness,  or  that  given  for  Fillmore  county  is  one  hundred  and  fifty 
nine  feet.  The  divisions  adopted  in  Minnesota  are  based  on  the 
prevalence  of  certain  typical  forms  of  fossil  remains  found  in  each,  and 
the  beds  so  distinguished  require  careful  examination  to  recognize. 
This  method  of  subdivision  seems  necessary  from  the  recurrence  of 
beds  of  similar  character  throughout  the  section,  but  in  Manitoba  the 
divisions  are  made  on  broad  distinctions  in  the  general  appearance  of 
the  beds,  and  are  easily  recognized  in  the  Lake  Winnipeg  basin.  The 
presence  of  nodules  of  chert  in  the  Cat  Hecul  limestone  is  one  but  not 
the  only  distinguishing  feature,  and  in  comparing  it  with  the  section 
of  the  Fusispira  bed  of  Prosser's  ravine,  near  WykofiF,  Minnesota,  it  is 
noticed  that  a  thickness  of  nine  feet  is  found  having  the  same  character. 
The  fossils  that  distinguish  the  upper  division  of  the  Trenton  in 
Minnesota  are  found  distributed  throughout  the  whole  of  the  Trenton 
of  Manitoba,  and  many  of  those  of  the  lower  divisions  in  Minnesota 
do  not  seem  to  be  so  characteristic  of  the  same  beds  in  the  northern 
basin. 


Winnipeg 
sandstone  a 
basal 
formation. 


The  basal  member,  the  Winnipeg  sandstone,  contains  in  its  upper 
part  shaly  beds  which  in  drill-holes  elsewhere  to  the  south-west  in 
Manitoba  are  shown  to  become  shale.  The  few  fossils  found  are  either 
representatives  of  forms  in  the  Trenton  above  or  occur,  in  Minnesota, 
in  the  Black  River  shales  and  occasionally  in  the  Clitambonites  beds, 
the  lower  division  of  the  Trenton.  The  character  of  the  deposit  and 
that  of  the  few  fossil  forms  found,  induces  the  belief  that  it  represents 
the  upper  part  of  the  Black  River  formation. 


TRENTON    PERIOD. 

Various  The  limestones,  which  in  Wisconsin  are  readily  separated  into  two 

names  ffiven    divisions.  Galena  and  Trenton,  become  less  distinct  in  Minnesota,  and 

of  Trenton       have  caused  considerable  trouble  in  their  correlation  there.     In  many 

Period.  ^ 
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papers  and  reports  published  by  both  the  Minnesota  and  Canadian 
surveys,  the  Trenton  has  been  referred  to  variously  as  the  Galena^ 
Galena-Trenton  and  Trenton.  Beds  now  referred  to  the  Black  River 
group  were  assigned  variously  to  the  Upper  Trenton  and  Upper  Blue 
limestone  and  the  Blue  Carbon. 

The  limestonesof  Lake  Winnipeg  basin  are  referable  to  those  previously 
called  the  Galena  limestones.  The  latest  designations  for  the  Minne- 
sota divisions  are  given  in  the  Final  Report  of  the  Geological  and 
Natural   History  Survey  of  Minnesota.* 

In  discussing  the  age  of  the  Galena  limestone,  Prof.  N.  H.  Winchell  A.ge  of  Galena 
,  .  hmestone. 

sums  up  by  saying  : — 

'  It  may  therefore  be  concluded  that  the  Galena  limestone  is  only 
a  phase  of  the  Trenton  intensified  in  the  typical  region  and  fading  out 
in  all  directions. 

'  It  is  a  convenient  designation  in  Iowa  and  some  parts  of  Wisconsin 
and  Illinois,  but  in  Minnesota  its  convenience  hardly  warrants  its 
continued  use.  The  physical  break  and  the  faunal  change  which 
follows  it  in  the  North-west  are  probably  parallels  of  those  which  mark 
the  transition  from  the  Trenton  to  the  Hudson  River  (Utica  slate) 
horizon,  to  which  Mr.  Walcott  has  called  attention. 'f 

Similarly,  in  Manitoba,  lithological  distinction  between  the  various 
beds  can  be  traced  as  local  variations,  but  they  are  not  like  those 
farther  south.  The  whole  series  contains  fossils  common  to  all  the 
beds,  while  lesser  divisions  seem  to  have,  in  addition,  forms  which 
characterize  each  horizon.  Further  research  may  help  to  widen  the 
range  of  these  latter  species. 

The  three  subdivisions  proposed  for  the  Trenton  formation  of  Mani.  Subdivieions 
toba  are  made  mainly  on  lithological  distinctions,  together  with  a  pre-  formation  in 
valence  of  the  typical  forms  of  animal  remains  characteristic  of  each.  Manitoba. 

The  upper  part,  consisting  of  130  feet  of  light-yellowish  mottled 
limestone,  is  found  exposed  at  East  Selkirk,  Lower  Fort  Garry,  and 
Selkirk  Island  at  the  north-western  part  of  the  lake,  and  will  be  dis- 
cussed under  the  name  of  Upper  Mottled  limestone. 

The  central  portion,  consisting  of  homogeneous,  generally  fine-grained, 
yellow  limestone,  more  or  less  magnesian,  and  containing  cherty  nodules 
scattered  throughout  its  seventy  feet  of  thickness,  is  discussed  as  the 
Cat  Head  limestone^  from  the  locality  at  which  they  are  best  developed. 

•Vol.  Ill,  part  2. 

t  American  Geologrist  vol.  XV,  No.  1,  p.  33. 
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The  lowest  diviBion  is  a  dark-yellowish  to  grayish-white  mottled 
limestone,  found  exposed  along  the  more  eastern  points  of  the  west 
side  of  the  lake,  and  termed  the  Lower  Mottled  limestone.  The  thick- 
ness of  this  division  amounts  to  ahout  seventy  feet. 

List  of  f oesils       As  noted  before,  larger  collections  of  fossils  will  doubtless  greatly  add 

divisions  of      to  the  lists  here  presented,  and  mainly  to  that  given  first  for  those  forma 

formatbn.        ^'^ich  have  a  vertical  range  through  all  these  divisions.     The  following 

lists  have  all  been  compiled  from  PalsBOzoic  Fossils,  Vol.  Ill,  Part  IIT. 

List  of  species  known  to  range  through  the  limestone  beds  of  the 
Trenton  formation  of  Manitoba : — 

BeceptoGiUites  Otoeni,  Hall. 
P<Mceoltt8  gregaritis,  Billings. 
Holy  sites  ccUenularia,  L.,  var.,  gracilis^  Hall. 
ColumncMria  cUveolata,  Goldfuss. 
Streptelasma  rohustum^  Whiteaves. 
CcUapoRcia  Canadensisy  Billings. 
Strophomena  trilohata^  Owen. 
Rafinesquina  loia^  Whiteaves. 
Flectambonites  sericea,  Sowerby. 
Orthis  {Dinorthis)  subquadrcUa^  Hall. 

"      testudinaria^  Dalman. 
Platystrophia  biforata,  Schlotheim. 
Rhynchotrema  capax,  Conrad. 

"  inequitxdvisy  Castelneau. 

Salpingostoma  Buellii,  Whitfield. 
Plev/rotomaria  muralis,  D.  D.  Owen. 
Hormotoma  gracilis^  Hall. 
Maclv/rea  Manitobeitsis,  Whiteaves. 
Trochonema  umbUicatum,  Hall. 
Fusispira  inflatOy  M.  and  W. 
Endoceras  subannidatum,  Whitfield. 
Actinoceras  Bigsbyi^  Bronn. 
Aetinoceras  Allumettense,  Billings. 
Poterioceras  nobUe,  Whiteaves. 
OncocercLS  Whiteavesii^  Miller. 
TrocJioceras  McCharlesii,  Whiteaves. 
Asaphus  (Isotelus)  Susce,  Whitfield. 
"  "        maximus,  Locke. 

MlcBniM  AmericanuSf  Billings. 
Bumastus  Trentonensisy  Clarke. 
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The  Winnipeg  sandstone. 

The  basal  beds  of  the  Cambro-Silurian  of  Manitoba  consist  of  a  General 
series  of  soft  friable  sandstones,  shaly  in  the  upper  part,  but  generally 
similar  to  those  found  in  Minnesota  beneath  the  Trenton  limestone. 
Very  few  fossils  have  been  obtained,  and  those  from  the  upper  part 
only,  denoting  merely  lower  beds  of  the  Trenton.  The  following  are 
the  species  found  : — Licrophycus  Ottawaensis  (Trenton);  SerpuLites  die-  Foaails  found. 
aolutus  (found  also  in  the  limestone  above,  at  Punk  Island) ;  Rhini- 
dictya  mutabilis  (Black  River,  at  Minneapolis  and  St.  Paul);  Escharo- 
pora  ramosa  (Black  River,  at  Minneapolis);  Strophomena  trilobcUa  (also 
found  in  limestone  above  on  Lake  Winnipeg  running  to  Upper  Mottled 
limestone,  and  from  middle  beds  of  the  Galena  of  Minnesota) ;  Orthia 
testudinaria  (runs  through  Trenton  to  Stony  Mountain,  in  Manitoba)  ; 
Cyrtodonta  Canadensis  (Trenton  and  Black  River  at  Ottawa) ;  Apar- 
chiles  TyrreUii  (found  only  on  Black  Island),  and  also,  an  undetermined 
species  of  Convlaria,  The  fossils  give  no  definite  information  as  to  the 
age  of  the  beds,  but  suggest  a  passage  from  Black  River  to  Trenton. 

In  eastern  Canada  and  New  York  state,  the  Black  River  is  usually  a  Shales  of 
thick-bedded  limestone,  but  in  Minnesota  it  is  composed  mainly  of  g^^  Siver^* 
greenish  shales;  so  that  the  shales  below  the  limestone  in  the  borings  agfe- 
at  Rosenfeld  and  Selkirk  may  be  taken  as  the  passage  beds  from  the 
Black  River.     These  are  represented  on  Lake  Winnipeg  by  shaly  bands 
in  the  upper  part  of  the  section.     The  sandstone  below,  being  in  the 
nature  of  a  shore-deposit,  though  occupying  a  position  nearly  similar 
to  the   St.    Peter  sandstone  of  Minnesota,   can   not   be  regarded  as 
definitely  of  the  same  age,  since  no  evidence  of  Chazy  fossils  has  been 
found  in  it. 

The  thickness  of  pure  sandstone  in  the  Lake  Winnipeg  basin  is  Thickness'of 
apparently  much  less  than  to  the  south.  The  several  sections  give  ^°""***^°- 
varying  thicknesses  owing  to  the  uneven  nature  of  the  floor  on  which 
it  was  deposited.  Those  at  Grindstone  Point  show  forty  feet  of  beds, 
while  the  channel  of  the  lake  just  in  front  of  the  exposure  has  been 
eroded  by  glacial  action  and  kept  clear  by  currents  to  a  depth  of  fifty 
feet.  This  is  probably  not  carried  down  to  the  lowest  point  in  the 
Axchsean  floor,  but,  with  the  exposed  section,  probably  represents 
ninety  feet  or  more  of  easily  eroded  beds.  At  Dog  Head,  the  base  of 
the  limestone  is  probably  only  a  few  feet  below  the  lake-level,  and  the 
channel  in  the  immediate  vicinity  has  been  eroded  to  a  depth  of  ninety- 
six  feet.  On  Black  Island,  exposures  of  similar  beds  form  a  nearly 
continuous  section  of  about  one  hundred  feet. 
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Thickness  of 
formation. 


Lower  beds. 


Upper  beds. 


If  the  plane  formed  by  the  base  of  the  limestone  beds  capping  th( 
cliffs  of  Grindstone  Point,  Little  Grindstone  Point,  Punk  Island  an( 
Black  Island  were  projected  eastward,  it  would  be  found  that  a  varying 
thickness  of  sandstones  might  exist  beneath  it,  amounting  in  some  case 
to  more  than  one  hundred  feet,  but  in  others,  along  the  east  shore,  t^ 
much  less.  It  is  also  apparent  that  east  and  north  of  Dog  Head  th 
limestones  must  have  been  deposited  immediately  on  the  Archaean. 

The  lower  beds  are  exposed  on  the  east  end  of  Punk  Island,  and  an 
there  found  to  be  soft,  clean  sandstone,  stained  in  places  by  iroii-oxid< 
irom  underlying  Huronian  rocks.  The  upper  beds  are  exposed  in  fine 
sections  on  Deer  Island  and  along  the  north  side  of  Grindstone  Point 
and  show  shale  partings  between  the  upper  layers  which  are  false 
tedded.  The  shale  predominates  in  the  thin  beds,  which  are  froir 
twenty-five  to  fifty  feet  below  the  top  and  correspond  in  general  aspect 
^t  both  the  exposures.  Westward  and  southward  this  upper  part  seems 
to  be  made  up  mainly  of  shales,  and  may  be  a  continuation  of  thos€ 
that  in  Minnesota  hold  Black  River  fossils. 


Lower  Mottled  limestone. 


Lower 

Mottled 

limestone, 


This  division  is  the  lowest  member  of  the  limestone  series  and  rests 
directly  on  the  basal  sandstones  and  shales.  These  limestones  form 
the  principal  part  of  the  sections  at  Grindstone  Point,  Bull  Head  and 
Dog  Head  and  on  the  islands  north  to  Berens  Island.  The  combined 
section  given  by  these  several  exposures,  amounts  to  a  thickness  of 
about  seventy  feet.  The  lowest  beds  are  those  seen  at  Deer  Island  and 
Distribution.  Grindstone  Point  capping  the  sandstone.  Immediately  above  are  the 
beds  occurring  at  Dog  Head,  followed  by  the  upper  part  of  the  Black 
iBear  Island  exposure.  Those  on  Tamarack  and  Jack  Head  islands  are 
(Evidently  higher,  but  belong  to  the  same  series  and  form,  together  with 
those  mentioned  above,  the  following  descending  section : — 


General  (1)    Hard  mottled  limestone,  dark-yellow,  with  brownish-yellow  spots,  break- 

section,  ing  up  into  lumpy  fragments  not  wearing  disooidal  on  the  beach  but 

irregular.     A  few  pieoeo  from  top  beads  are  not  so  mottled  and  break 

smoothly  (probably  base  of  Cat  .Head  limestone) 

Exposure  on  west  side  of  Jack  Head  Island. 
(2)    Thin-bedded,  mottled  buff  and  grayish-white  limestone,  weathering  ashy- 
white,  in  which  are  many  large  cephalopods  :  Orthocera$f  Sactoceras, 
Poterioceraa,  Oncoceras  and  CyrtoeeraSy  while  specimens  of  Maelurea 

Manitobensit  and  ReceptacitlUes  Otceni&re  abundant 

Eleven  feet  of  these  beds  are  exposed  on  Little  Tamarack  Island  and 
similar  beds  are  exposed  on  Little  Black  Island  near  Berens  Island. 


Feet 
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(3)  Mottled  limestone,  buff-goloured  but  weathering  lighter,  in  rather  thicker  General 

beds  than  above  and  not  so  rich  in  fossils 10  section. 

These  form  the  upper  part  of  cliff  on  Black  Bear  Island. 

(4)  Thin  beds  of  similar  rock,  rich  in  fossil  remains. ; 20 

This  band  occupies  the  lower  portion  of  the  exposures  on  Black  Bear     * 
Island,  on  Snake  Island  and  Dog  Head  or  Whiteway  Point  and  the 
upper  part  of  the  cliffs  of  Bull  Head  and  intervening  exposures. 

(5)  Darker,  mottled,  impure  limestone,  where  not  weathered,  almost  blue  on 

fracture,  fractures  into  thin  flags  with  surfaces  covered  with  fucoidal 
markings.  The  lower  beds  are  of  very  earthy  limestone  resting  on 
the  sandstone  of  the  basal  series 10 


70 
No.  5  is  seen  at  the  top  of  the  exposures  of  sandstone  on  Deer 
Island,  Punk  Island,  Grindstone  Point  and  in  the  lower  part  of  cliffs 
at  Bull  Head.  The  beds  on  the  east  end  of  Commissioner  Island 
resemble  this  latter  member  and  are  probably  an  upward  continuation 
of  it. 

The  different  beds  enumerated  in  the  above  table  are  all  very 
similar  but  can  be  recognized  in  the  field.  The  line  of  division  for  the 
top  is  arbitrary  and  for  convenience  only.  Between  the  three  upper 
members  there  may  bo  slight  gaps,  but  they  are  thought  to  be  of  a  few 
feet  only,  if  any. 

The  fossils  found,  generally  range  through  either  the  two  lower  divi-  Fossils  found 
sions  or  through  the  whole  series,  but  a  few  seem  to  characterize  this  in  this  division 
division  only,  and  from  the  table  submitted  it  will  be  seen  that  the 
following  as  yet  belong  exclusively  to  the  lower  beds : — Climacograptua 
hiccmisy  Solenopora  campacta,  Ch/etetes  perantiqiba,  Serpulites  dissolutvs 
(also  found  in  sandstones  immediately  below),  Stamatopora  Canadensis^ 
Diplotrypa  Westoni,  Lingula  lotaensia,  Clitainhonitea  diver sa^  Anaatro- 
phia  hetniplica>ta,  Rajinesquina  Leda^  Orthis  pectinella^  Platystrophia 
biforata  var.,  crassa^  Cycloapira  hiaulctxta^  ModiolopBia  parviuscula, 
Vanuxemia  Hayniama,  Hormotoma  Wirtnipsff^nsis,  Solenoapira  pagoda 
var.,  occtdetUalis,  Trackonema  niota^  Loxonema  Winnipegense,  Actino- 
cercu  Camaden8e,0rthocera^  Winnipegense,  Ascoceras coatulatum^  Poterio- 
eeras  gracile,  Oncoceraa  magnum  var.,  intermedium,  Cyrtoceras  Manito- 
bense,  C.  laticurvatum^  Ewrystomitea  plicattcs^  Discoceras  Canadense 
and  Aparchitss  parwlvs.  Of  these  the  following  are  found  in  the 
Black  River  group  of  Minnesota  i—zS'o^cnopora  compa^ta,  Orthis  pec- 
tinella,  Solenospira  pagoda  and  Trochonema  niota,  while  the  following 
are  found  in  the  Trenton  Group  (formerly  the  Galena) : — Lingula 
laufensiSf  Clitambonites  diversa^  Anastrophia  Jiemiplicata^  Platystrophia 
biforata  var.,  crassa^  Cyclospira  bisulcaia,  and  Vanuxemia  Mayniana, 
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Cat  Head 
limeetone. 


General 
character. 


General 
section. 


Cat  Head  Limestone, 

The  central  portion  of  the  limestone  series,  is  best  developed  at  the 
prominent  point  on  the  west  side  of  Kinwow  Bay,  called  Cat  Head. 
The  beds  are  of  a  fine-grained,  evenly  coloured,  yellow  dolomitic  lime- 
stone, with  numerous  concretions  of  dark-ooloured  chert,  filling  cavities 
apparently  left  by  the  decay  of  corals.  These  beds  are  seen  in  the 
high  cliff  at  Cat  Head,  and  along  the  shore  to  Lynx  Bay.  At  the 
western  end  of  the  section,  three  miles  west  of  Cat  Head,  the  cherty 
concretions  attain  large  dimensions.  Several  are  over  a  foot  in  length, 
and  one  measured  two  feet  by  ten  inches,  The  lower  beds  are  fine- 
grained, resembling  lithographic  stone  and  are  very  rich  in  fossil 
remains.  The  total  thickness  as  observed  on  the  lake  is  sixty-eight 
feet.  This  includes  the  top  beds  of  Cat  Head  and  Outer  Sturgeon 
Island,  which  are  similar  in  colour  but  coarser  in  texture,  becoming 
finally  crystalline.     The  section  is  made  up  as  follows : — 

Feet, 

(1)  Hard,  flinty,  ooarse-gprained  limestone  (Sturgeon  Island) 10 

(2)  Yellow,  granular   limestone,  weathering  roughly   and  slightly  honey- 

combed (Cat  Head) 8 

(3)  Similar  coarse-gained,'  weathering  dark-yellow,  with  fuooid-like  mark- 

ings, and  very  much  honeycombed  (Cat  Head) 8 

(4)  Yellow  limestone  with  fucoidal  markings  similar  to  No.  (2)  (Cat  Head). .  10 

(5)  Fine-grained  yellow  rock  with  numerous  ashy  coloured  spots  scattered 

over  the  whole  face  of  the  exposure,  from  the  weathering  of  small 
impure  flinty  concretions  (Cat  Head) 27 

(6)  Fine-gained  yellow  limestone,  rich  in  fossil  remains,  with  numerous 

large  concretions  of   dark   cherty    material    (Cat  Head,   McBeth 
Point  and  Inmost  Island) 10 


Distribution. 


Fossils  found 
in  this 
division  only. 


The  area  over  which  these  beds  might  be  exposed  is  in  the  form  of  a 
belt  running  parallel  to  the  eastern  outcrop  of  the  Lower  Mottled  lime- 
stone. This  would  be  in  a  NNW.  and  SSE.  direction,  but  owing 
to  the  mantle  of  drift,  these  beds  are  exposed  only  in  the  typical  local- 
ities and  at  the  base  of  the  clifiGs  north  of  the  Saskatchewan  River. 
They  are  recognized  in  the  drillings  from  the  Selkirk  well  where  fine 
grained  yellow  limestone  fragments,  with  about  ten  per  cent  of  quartz, 
are  supposed  to  represent  the  lower  beds  of  this  series,  in  which  are 
found  the  flinty  nodules  noted  above.  Loose  fragments  of  these 
rocks  are  found  on  the  shore  west  of  Big  Island,  on  the  islands  in 
Fisher  Bay,  and  on  Reindeer  Island,  west  of  Cat  Head. 

The  fossil  species  found  only  in  these  beds,  and  probably  character- 
istic, are : —  Chondrites  (Bythotrephis)  pattdtis,  C.  cuneatus,  C. 
cupressin^is,  C  gracillirrvas^  Aulacopella  Winnipegenaisy   Tric^iospottgia 
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hystrioc,  Thamnograpitis  affinis,  LingtUa  dongata^  L,  obtusa,  Rafi/nes- 
quina  deltoidea^  Zygospira  recurvirostray  Palceopteria  parvula,  Cteno- 
danta  aatartceformis,  C,  subruiautay  Clinopiatha  arUiquOy  Rhytimya 
recta,  Edmondia  vetiLSta,  Pleurotamaria  margaritoideSj  Lioapira  per- 
similis,  L.  angustcUaf  Trochonema  eccentricum,  Convlaria  asperata, 
Asaphus  gigaa,  and  Bronteus  luiiatvs. 

The  two  lower  series— the  Cat  Head  aud  the  Lower  Mottled—  Arbitrary  Une 

between  two 
are  not  of  any  great  thickness,  but  are  in  the  district  readily  distin-  lower 

guished  from  each  other.  The  dividing  line  is  placed  at  a  bed,  at 
which  the  mottled  limestone  becomes  highly  charged  with  siliceous 
material  in  the  form  of  chert  nodules  while  the  limestone  above  changes 
from  a  mottled  grayish- white  with  darker  spots,  to  a  uniform  buff,  less 
crystalline  rock.  The  faunal  change  is  not  very  marked,  but  it  will  be 
noticed  that  the  numerous  large  cephalopods  that  characterize  the 
lower  are  almost  altogether  wanting  in  the  middle  division.  In 
addition  to  the  lists  given  for  characteristic  fossils  of  each  of  the  divi- 
sions, the  following  forms  are  found  to  be  common  to  both,  but  do 
not  extend  above  them: — Prota/rcea  vetuata  var.  magnay  Liospira  Amer- 
xeana^  Endocercu  {Narthecoceras)  Simpsoni,  and  Poterioceras  apertum. 


Upper  Mottled  limestone. 

The  most  northerly  exposure  of  this  division  is  found  in  the  clifiEs  Upper 
on    the   western  shore   of   the  lake,    north    of  the    mouth   of    the  limestone. 
Saskatchewan  River.     Here  the  beds  are  found  to  be  highly  dolomitic, 
and  in  consequence  much  harder  than  those  of  the  same  series  in  the 
south.     The  surfaces  are  found  mottled   in  the  same  manner,  and 
rough  surface  markings,  as  of  f ucoids,  are  also  common  on  the  bedding- 
planes.     The  volume   of  strata  exposed  is  not   very  great,  and  the  Exposures  on 
observed  dip  along  the  shore  would  seem  to  show  that  the  total  thick-  shores  of  lake. 
ness  here,  thirty  feet,  would  be  shown  on  the  cliff  at  the  First  Rocky 
Point.      Probably  a  few  feet  of  that  from  the  south  end  of  Selkirk 
Island  should  be  added.  On  Selkirk  Island,  at  the  north  end,  a  low  cliff 
of  hard  dolomitic  rock  is  found  to  contain  a  series  of  fossils  similar  in 
character  to  those  found   on  the   mainland,   and  is  probably  a  con-  Section 
QQuation  of  these  beds,  while  the  highest  rocks  of  this  series  in  this  Saskatehewan 
locality  are  those  at   the  southerly  point  of  the  island.     There  the  River. 
rock  is  found  very  close-grained  and  hard  or  perhaps  dolomitic.     The 
colour  is  a  dull-orange,  and  on  glaciated  or  polished  surfaces,  a  dark 
reddish-yellow.     The  few  fossils  brought  from  the  locality,  ai-e  badly 
preserved,  but  are  mainly  similar  to  those  north. 
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Section  of 
division  near 
Clark  Point. 


These  beds  appear  to  dip  slightly  to  the  south-west,  and  are  probably 
immediately  overlain  by  the  shales  of  the  Stony  Mountain  formatioii, 
but  no  exposures  are  seen  from  here  to  the  Saskatchewan.  Farther 
to  the  south,  the  section  is  slightly  different,  the  lower  beds  of  the 
mottled  limestones  there  resemble  those  to  the  north,  but  higher  up 
in  the  section  the  beds  become  darker  in  colour,  and  are  impure 
earthy  limestones,  evidently  passing  up  into  the  shales  of  the  Stony 
Mountain  formation.  These  lower  beds  are  to  be  found  at  a  point 
about  nine  miles  north  from  Clark  Point,  and  at  Dancing  Point 
The  latter  are  almost  the  exact  counterpart  of  the  Selkirk  Island 
beds,  but  southward  become  more  impure  and  darker  in  colour. 
In  the  section  north  of  Clark  Point,  it  is  found  that  at  the  base, 
there  is  a  few  feet  of  a  cherty,  yellow  fine-grained  limestone  exposed, 
which  approaches  the  character  of  the  Cat  Head  rocks,  but  this  is 
possibly  a  thin  band  of  that  character,  here  found  higher  than  the  top 
of  the  second  division.  The  upper  beds  are  similar  to  the  Clark  Point 
limestone,  which  appears  to  form  the  upper  member  of  the  series  and 
might  be  termed  transition  beds.  The  section  at  Clark  Point  is 
mainly  of  a  yellowish-gray  limestone,  with  several  shaly  bands.  The  top 
beds  are  much  softer  and  of  a  clayey  nature,  often  so  soft  as  to  be  easily 
broken  by  the  fingers.  Near  the  mouth  of  Dauphin  River  they  again 
appear  in  low  flat  exposures,  but  at  the  foot  of  the  rapids  they  are 
exposed  in  low  cliffs  on  each  side  of  the  river.  Although  these  beds 
show  little  change  in  the  faunal  conditions  as  compared  with  the  beds 
below,  they  seem  to  form  the  extreme  top  of  the  limestone  series,  and 
it  may  be  found  subsequently  that  they  should  be  included  in  the 
lower  member  of  the  Stony  Mountain  formation. 

Bedsof  kiwer       On  Fisher  River  the  only  beds  seen,  are  near  the  mouth  of  the  river 
River.  and  seem  by  their  position,  to  be  not  far  above  the  Cat  Head,  or  near  the 

base  of  the  Upper  Mottled  limestones.  They  are  light-coloured  mottled 
limestone,  very  similar  to  that  at  East  Selkirk.  The  mottling  is  in 
irregular  patches  of  a  light-brown,  in  a  stone  which  is  made  up  mainly 
of  small  calcite  crystals  and  remains  of  shells,  with  fine  chalk-like 
particles  distributed  freely  throughout  the  mass.  The  stone  is  soft, 
breaking  readily. 


Transition 
beds  at 
summit  of 
formation. 


Exposures  at 
Selkirk. 


The  same  characters  are  repeated  in  the  rocks  of  East  Selkirk  and 
Lower  Fort  Garry.  The  beds  at  the  Selkirk  quarry  are  found  in  a 
broken  state  and  are  probably  near  the  edge  of  a  pre-glaoial  trough 
extending  south  from  the  present  shore  of  the  lake  and  since  filled  in 
by  drift-  and  river-deposit.  No  disturbance  in  the  beds  is  seen  at 
Lower  Fort  Oarry.     At  West  Selkirk  the  drift^eposit  was  found,  in 
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drilling  for  a  well,  to  extend  to  at  least  eighty  feet  below  lake-level  increase  in 
and  the  limestone  is  eroded  to  near  the  top  of  the  Cat  Head  limestone,  thickness  of 
In  the  same  drilling  the  base  of  these  beds  is  supposed  to  be  found  westward. 
eighty-eight  feet  deeper,  and  this  thickness  shows  an  increase  of  fifteen 
to  eighteen  feet  over  the  sections  on  the  lake,  an  increase  which  all  the 
beds  seem  to  receive  south-westward  from  the  outcrops.     The  measured 
section  of  the  Lower  Mottled  limestone  on  the  lake  is  here  represented 
by  eighty  feet  of  limestone  below  what  is  taken  as  the  base  of  the  Cat 
Head  limestone,  showing  an  increase  of  about  ten  feet. 

The  position  then  of  the  base  of  the  Upper  Mottled  limestone  would  Base  of 
here  appear  to  be  one  hundred  feet  below  the  top  of  the  exposures  at  ascertained  at 
Lower  Fort  Garry  and  Selkirk.     Of  this  thickness  the  upper  part  only,  Selkirk. 
is  exp€»8ed  at  the  above  localities,  while  of  the  lower  part  nothing  is 
seen  except  what  is  probably  represented  by  a  few  exposures  near 
Fisher  River. 

From  the  depth  at  which  the  base  of  the  limestone  was  found  in  the  Thickness  of 
Selkirk  well,  in  relation  to  the  nearest  known  outcrop  near  Elk  Island,  Winnipeg?. 
the  south-westward  dip  should  be  nearly  the  same  as  that  at  Grind- 
stoue  Point.  This  dip  will  allow  for  the  addition  between  Selkirk 
and  Winnipeg  of  beds  represented  at  Clark  Point,  probably  the  same 
as  are  shown  at  Bishop's  quarry,  near  St.  Andrews,  where  they  are 
fine-grained,  uniformly-coloured  limestones.  In  estimating  the  total 
thickness  of  this  division  at  one  hundred  and  thirty  feet,  and  adding 
below,  that  of  the  rock  found  in  the  well  at  Selkirk,  we  obtain  two 
hundred  and  ninety-five  feet  as  a  total  thickness  for  the  Trenton.  At 
Rosenfeld  the  measured  thickness  of  this  limestone  band  was  three 
hundred  and  five  feet,  or  slightly  greater  than  to  the  north. 

In  addition  to  the  list  already  given,  of  fossils  found  in  all  three  of  Fossils  found 
the  divisions  of  the  Trenton,  the  following  may  be  added  as  forms  that  MotUed 
are  found  as  yet,  in  this  upper  division  only  : —  limestone 

Ischaditea  loufensis,  Owen. 
Tetradium  Jibratum,  Saflford. 
DiphyphyUum  Stokesi,  Edwards  and  Haime. 
Pctchydictya  magnipora,  Ulrich. 

"  acuta,  Hall.  * 

PhyUaporina  Trentonensis,  Nicholson. 
MofUiculipora  Wetherhyi,  Ulrich. 
Mesotrypa  Selkirkensia,  Whiteaves. 
Bythotrypa  laxata^  Ulrich. 
Strophomema  rugosa,  Blainville. 
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Strophomena  BUlingsii,  Winchell  and  Schuchert. 

Rhynchondla  AnticostiacsiSy  Billings  (variety). 

Byfisonychia  intermedia^  Meek  and  Worthen. 

Modiolopsis  angiistiJronSf  Whiteaves. 

Orthodeama  affine,  Whiteaves. 

Conocardium  antiguum^  D.  D.  Owen. 

Pleurotomaria  Stokesiana,  Whiteaves. 

Eunema  strigillatum,  Salter. 

Endoceraa  (j^arthecoceraa)  crasaiphoncUum,  Whiteaves. 

Actinoceraa  Ricliardaonii^  Stokes. 

"  {Deiroceraa)  Python^  Billings. 

Orthoceras  magnisulcatum,  Billings. 

"         anelluit,  Conrad. 
Tripteroceras  Lambii,  Whiteaves. 

"  semiplanatum,  Whiteaves. 

Oncoceraa  magnum^  Whiteaves. 
Aparchites  Whiteavesii,  Jones.  • 

CcUymene  senaria,  Owen. 
Pterygometopua  callicephalua^  Hall. 
Lichas  (Platymetopus)  cucuUtts^  Meek  and  Worthen. 
Lickas  {Co7wliclui8)  cornutuSj  Clarke. 


Stony 

Mountain 

formation, 


Stony  Mountain  formation. 

The  deposits  lying  between  the  top  of  the  Trenton  and  the  base  of 
the  Silurian,  attain  a  great  thickness  in  Eastern  Canada  and  New 
York.     Westward,  however,  they  are  found  in  diminishing  thickness 
to  Cincinnati,  where  they  still  exceed  eight  hundred  feet.     The  sub- 
divisions assigned  to  the  eastern  beds  are  recognizable  there,  but  north- 
ward from  Ohio,  owing  to  a  continued  diminution  in  thickness,  some 
of  the  subdivisions  disappear.     In  Minnesota  they  are  described  as 
Character  and  having  a  thickness  of  only  seventy  feet.     The  lower  division  of  the 
Cindn^ti*^^     Cincinnati  rocks,  the  Utica,  with  a  thickness  of  twenty  feet,  is  there 
ixx;ks.  recognized,  consisting  mainly  of  thin-bedded    limestones  and  shales. 

The  central  division,  the  Lorraine  group,  is  not  recognized,  and  the 
upper  division  is  described  as  being  similar  to  those  of  the  Richmond 
group  or  upper  part  of  the  Cincinnati  section,  and  consists  of  arenace- 
ous and  argillaceous  limestones,  mainly  thin-bedded. 

Although  this  formation  is  supposed  to  thin  out  altogether  in 
northern  Minnesota,  there  is  found  at  Rosenfeld,  in  the  southern  part, 
of  Manitoba,  a  great  thickness  of  shale  beds  between  limestone  for- 
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mations  which  are  probably  Trenton  and  Silurian.     At  Stony  Moun-  Thickneiis  of 
tain,  the  section,  although  incomplete,  in  a  known  thickness  below  the  |^^^°  ^^ 
Silurian  of  one  hundred  and  ten  feet,  consists  of  shaly  beds  in  the  Moun  tain. 
lower  part    with   thick-bedded  limestones   above.     The  fossils  from 
this  part  are  mainly  from  the  shaly  beds  below  the  limestone  of  the 
top  of  the  section,  and  probably  all  these  are  collected  ivom  less  than 
fifty  feet  below  the  top  of  the  formation.     We  might  infer  from  this 
that  the  upper  part,  that  of  which  we  have  a  section  and  a  list  of    ^^       ^ 
fossils,  is  referable  to  the  Richmond  group  of  Minnesota,  and  that 
the  lower  beds,  mostly  shales,  are  similar  to  the  TJtica  of  the  Cincin- 
nati formation.     One  species  only,  characteristic  of  the  Utica  of  Minne- 
sota has  been  found  at  Stony  Mountain — Primitiella  unicoms,  Ulrich. 
The  majority  of  those  common  to  the  two  localities  are  from  the  upper 
parts  of  the  sections.     It  is  noted  in  the  Minnesota  reports  that  seve- 
ral forms  occurring  in  the  Trenton,  appear  in  the  Richmond  group 
without  any  evidence  of  their  presence  in  the  Utica.     The  same  might 
possibly  be  asserted  of  some  of  the  Manitoba  forms,  as  several  are 
found  to  range  from  the  Trenton  to  the  Stony  Mountain  formation. 

The  only  outcrops  in  Manitoba  of  rocks  of  Cincinnati  age,  appear  Distribution 
to  be  in  the  vicinity  of  Stony  Mountain  and  Little  Stony  Mountain,  *°  M*°**»^- 
but  their  presence  elsewhere  is  proved  by  bore-holes,  showing  that  they 
eztiend  from  Stonewall  south-eastward  to  the  vicinity  of  the  city  of 
Winnipeg.  Their  continuation  southward  probably  occupies  a  band 
now  heavily  driftrcovered,  since  their  presence  is  demonstrated,  as 
before  noted,  in  the  section  drilled  at  Rosenfeld.  Northward,  no 
exposures  are  seen,  the  outcrop  being  hidden.  The  basin  in  which 
Lake  St.  Martin  is  situated  is  eroded  through  Silurian  rocks,  and  it  is 
found  that  the  beds  below  belong  probably  to  the  Trenton,  which  lies 
on  an  elevation  of  the  Archaean  floor,  as  bosses  of  granite  and  trap 
protrude  through.  The  Stony  Mountain  rocks  are  evidently  here 
wanting,  and  if  they  outcrop  northward  the  band  is  much  thinner 
than  to  the  south.  At  the  Grand  Rapids  of  the  Saskatchewan  the 
Silurian  beds  are  found]  near  the  mouth  of  the  river,  and  but  a  short 
distance  eastward,  the  upper  beds  of  the  Trenton  appear,  so  that  the 
interval  would  allow  of  only  a  thin  band  to  be  interposed,  but  no 
outcrops  of  recognizable  Stony  Mountain  formation  are  seen.  A  few 
beds  near  the  mouth  of  the  War  path  River  appear  to  be  above  the 
Trenton  and  somewhat  similar  to  the  upper  part  t>f  the  Stony  Moun- 
tain, but  the  absence  of  fossils  leaves  the  age  somewhat  uncertain. 
Crossing  the  Little  Saskatchewan  River  at  Four-mile  Rapid,  Dr.  Bell 
records  shales  holding  RhynchoneUa  capax,  but  as  this  species  is  found 
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in  the  Trenton,  the  Stony  Mountain  age  of  these  beds  is  also  donbt- 
ful,  sinoe  nearly  similar  rocks  at  the  mouth  of  the  river  and  at  dark 
Point  have  an  extensive  Trenton  fauna. 


Compilation 
of  list  of 
fossils. 


A  list  of  all  the  foisil  forms  so  far  obtained  from  the  beds  of  Stony 
Mountain,  as  well  as  from  the  exposures  of  the  Trenton  and  Black 
River  of  Lake  Winnipeg,  has  been  compiled  from  the  palseontological 
reports  of  the  Survey  and  arranged  in  tabular  form  so  as  to  show  the 
horizon  of  their  occurrence  and  give  a  comparative  view  of  the  fauna 
of  the  Cambro  Silurian  of  the  Manitoba  basin.* 


LIST  OF   FOSSILS  FROM   THE  CAMBRO-SILURIAN   OF  MANITOBA. 


I      RlCH- 
MONn 

Trenton  (Galena.  )i|  orocp. 
i     (Cin.) 


ALG^. 


Licrophyetu  OUawaenais,  Billings 

OumdriUs  {Bythotrephis)  patidus,  Whiteaves . 

II                    II             cuneahis        ji 
Chondrites  eupresnntUf  Whiteaves 

II         graeiUimuSj  Whiteaves 

Bythotrephis  (like  B,  suceulenSf  Hall) 


RECEPTACULITID^. 


BeeeptaeulOes  Ovfeni,  Hall 

Ischadites  lowtihsiSy  Owen 

Pasceolus  grcffarius,  Billings. 


PORIFERA. 

AulacopeUa  WinnipegensiSy  Rauff. 
Trichospongia  hystrix^  Whiteaves 


COELENTERATA. 
Hydrosoa. 


Climaoograptus  hioomiSf  HiUl 

Thamnograptus  affiniSt  Whiteaves 
Inocaulis  Canadensis^  Whiteaves. . . 


1 


ai 


■i 

II 

r  * 

u  o 

Kg 


r 


♦PaUeozoic  Fossils,  voL  IIL,  parts  II.  and  IIL,  by  J.  F.  Whiteaves,  F.G.S^ 
F.R.S.O. 
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LIST  OF  FOSSILS  FROM  THE  CAMBR0-8ILURIAN  OF  MANITOBA. 


f 


n 


ACTINOZOA. 

Alcyonaria. 


Halytites  eaUnularia^  Li 
TetradiuwifihrfUumy  Saffoi 


var.  graeiliSt  Hall 


2joantharia. 


Cdumnaria  alveolata,  Groldfuse I 

Diph!fphyUi4m  Stoketi^  Edwards  and  Haime. . .  I 

Streptd^eisma  robuUum,  Whiteaves 

It  ruUicwn,  Billinn I 

„  II    var.  trilobatunif  Whiteaves 

Protaran  vetutta,  Hall I 

„  tf  var.  fnagnoy  Whiteaves 

FitivotUe*  prolificuSf  Billings 

Calapcecia  OafMdensUf  Billings 


Hydromeduss. 


Beatricea  undulata,  Billings, 
tf         nodtUoaa,  Billings. 


Unclassified. 


3oienopora  compacta,  Billings 

Ckfgieies  perantiquutf  Whiteaves. 


EOHINODERMATA. 

Crinoidea. 

Glyptoerinui  ramulotut  (?)  Billings  . 
tt  sp.  undeterminable — 


Cystoidea. 
Olyptocyftite»i  sp.  undeterminable. 

Asteroidea. 
Tceniiutery  Bp.  undeterminable 


VERMES. 

Annelida. 

SerjAdUes  dis^oltUus,  Billings. 
ArabeUites,  sp.  undetermined  . 


1 

RICH- 

1 

MOND 

Trenton  (Galbna.)! 

1 

GROUP 
(CiN.) 

15 

S 

-s    , 

Stony   Moun- 
tain  forma- 
tion. 

II 

s 
6' 

UpperMottl 
limestone. 
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LIST  OF  FOSSILS  FROM  THE  CA.MBRO-SILURIAN  OF  MANITOBA. 


MOLLUSOOIDEA. 
Polyzoa. 


Rkinidietya  mutabilU.  Ulrich 

II  obliqua,  Ulrich 

Eseharopora  ramoaa,  Ulrich 

Stomatopora  Canadentitf  Whiteaves 

Proboscina  auloporidea.  Nicholson 

II         frorulota,  Nicholson 

MmUictdipora  parasitica^  var.  plana.  Ulrich. 

ffomotrypella  gracUit,  Nicholson 

Bythopora  ddicattUa,  Nicholson 

II         striata^  Ulrich 

Petigopora  aeabiosa,  Ulrich 

MoiwlrypeUaquadraiaf  Rominger 

BaiotUmui  Manitobense,  Ulrich 

Arikroclema  wnovJLart^  Ulrich 

Hefopora  Harritii,  James 

Sceptropora  factUa^  Ulrich 

Ptilodictya  Whitcavesiit  Ulrich 

Dicranopara  fragiliSj  BiUings. 

II  emacerata,  Nicholson 

Ooniotrypa  bilateralis,  Ulrich 

Pachydictya  fcexaf^ona/w,  Ulrich 

II  maffniporay  Ulrich   

II  aetUOf  Hall 

PkyUoporina  Trentonensis,  Nicholson 

II  sp.  undetermined 

Monticulipara  Wetherbyi,  Ulrich 

II  paralitica  var.  plaruiy  Ulrich . . . 

Meioirypa  Selkirkerms,  Whiteaves 

Diplotrypa  Weatoni.  Ulrich 

Bythotrypa  laxatOf  Ulrich 


o 

a 
2 


Trbnton  (Galena.) 

2«' 
1" 

1§ 

Kg 

a- 

i 

1.... 


Brachiopoda. 


Lingula  lowemis^  Owen 

II         eUmgatay  Hall 

II         o6<u«a,  Hall 

Dinoboltu  parvus^  Whitfield 

II        sp.  undeterminable 

Clitambonites  diveraay  Shaler 

Anaatrophia  (?)  hemipUccUa^  Hall     

StrophoiMna  incurvata,  Shepard. 

II         >Iuctuo<a,  Billinffs 

II  rugosaj  Blainville 

II  trilobata,  Owen 

II          BiUingnij  Winchell  and  Schuchert 
Bafinesquina  deUoidea^  Conrad 

II  CereSt  Billings     

II  aUemtUa^  Eirinons .,.. 

II  Leda^  Billings 


Rich- 
mond 

GROUP 

(Clx.) 
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LIST  OF  FOSSILS  FROM  THE  OAMBRO-SILURIAN  OF  MANITOBA. 


MOLLUSCOIDEA-Con. 

Braohiopoda —  Con. 


Rainesquina  lata,  ^Vhiteaves. 

LepUejM  unicostatay  M.  &  W 

«        nitena,  Billings 

PleetamboniUs  aerieea,  Sowerby 

Orthis  tricenaria^  Ck)nrad  .         

!•        peetinetla.  Hall 

M       (DinorthU)  ruhqiuuirata.  Hall 

11  li  proavita,  W.  &  S. 

II       {DalnianeUa)  trstudinaria^  Dalman . 

Plaiystrophia  biforaia^  Schlotheim     

'*  It        var.  crcista,  James. 

Bhynckotrema  eapax,  Conrad     

f  inequivalvis,  Castelneau . . . 

Bhynekonella  AHticoAtiensiSt  Billings 

II  II  variety 

Zygo9pira  recurvirostra.  Hall 

Cjfclospira  binUcaia,  Emmons 


MOLLUSCA. 

Felecypoda. 


Bywmpchia  obeta,  Ulrich 

n  intermedia^  M.  AW 

Plelhoeardia  (sp.  nov.) 

Palotopteria  parvufa,  Whiteavee 

Modiolopsis  parviu$eula,  Billings 

.1  anffttttifronSf  Whiteavee.. 

OrtKodetnta  ajine,  Whiteaves 

Vamtxemia  Hayntana,  Safford 

Ctenodonta  astarUgfarmiSy  Salter 

II         mbnagiUa,  Ulrich 

*  Cyrtodonta  Canadentis,  Billings  

Clinopittha  antiqua,  Whiteaves  .    . . 

Bhytimya  recta,  Whiteavee 

Conocardium  antiquum,,  D.  D.  Owen. 
Bdmondia  retutta,  Whiteaves 


Gasteropoda. 


Tetranota  bidortata.  Hall 

Salpinffo$toma  Buellii,  Whitfield 

Conradella,  sp.  uncertain 

Pleuroiomaria  bieincta.  Hall     

11  murtUis,  D.  D.  Owen 

w  fieuta  (?)  Sowerby 

It  Stokesiana,  Whiteaves 

n  margaritoidet,  Whiteavee  . 


Thrnton  (Galkna). 


I 


42    0^ 

II 


Rich- 
mond 

GROUP 

(Gin.) 
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LIST  OF  FOSSILS  FROM  THE  CAMBRO-SILURIAN  OF  MANITOl 


MOLLUSCA-Con. 
Gasteropcxla — Con. 


Liotpira  Americana^  BillingH 

II        persimiliSj  Ulrich  and  Soofield 

M        anguttcUa,  Ulrich  and  Scofield. 
Hormotoma  grcunlitj  Hall 

II  WvnnipegensiSy  Whiteaves. 

Murchiaonia  bellieincta^  Hall 

Solenospira  pagoda,  (Salter),  var.  occidentalism 

Whiteaves 

BelUrophon  biZobatxu,  ^wevhy 

Cyrtolitet  eomprc39u$t  Conrad 

Cydora  minuta.  Hall i 

Maclurea  {Maolurina) Manitohenns,Whitea.vea 

Trochonema  ufnbiliccUum,  Hall 

II  eecerUrieiufif  U.  AS 

II  niotOf  Hall    

Sunema  ttrigiUatum^  Salter 

Subidites^  sp.  undetermined 

FuHspira  ir^flata,  M.  A;  W 

II        elongatat  Hall 

LoxoTiema  WirmipegenM,  Whiteaves 


PTEROPODA. 


Conularia  cuperata 

II         sp.  undetermined.. 


CEPHALOPODA. 

Endoeercu  subarmulatvm,  Whitfield 

II  (Narthcoocera^)  eraasisiphonatumy 

Whiteaves ...... 

II  II  Simpaoni,  Billings . . 
Actinocerat  Btehardtonii,  Stokes 

II        Bigabpit  (?)  Bronn 

11        AUumettenae,  BiUinss 


(Deiroceras)  Ppthon^Wlings i 

{Sactocerasi)  Oanadtnset  Whiteaves, 


Orthoceras  Winnipegenae,  Whiteaves 

II        magniaiUocUum,  Billings 

II        Sdkirkenaey  Whiteaves 

II        anelliLa,  Conrad 

Tripterooeraa  Laiahii^  Whiteaves.    . . . 
II  aeitiiplanaiv/ni,  Whiteaves. 

Aacoceraa  coatulatwni,  Whiteaves 

II  sp.  undetermined 

Foterioeeraa  nobiUy  Whiteaves 

II  aperium,  Whiteaves 


II. .  .. 

l!.... 


♦     li 
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LIST  OF  FOSSILS  FROM  THE  OAMBRO-SILUHIAN  OF  MANITOBA. 


CEPHALOPODA— Cbn. 


I  Trenton  (Galbna.) 


1^ 


"8 


I 


PoUrioeeras  ffraeUe,  Whiteaves 

Oneoeeras  magntan^  Whiteavee 

„  II        var.  intermedium . . . 

H        WhiUavesii,  Miller 

Cyrtoceras  Manitoberue,  Whiteavee 

I,  laHetirvfUunk,  WhiteaveB 

Eurystomitet  plieatuSt  Whiteaves 

Discoeeras  Canadense^  Whiteavee 

Trochoceras  (?)  MeCharUsii,  Whiteaves. 
Litocerat  insiffne,  Whiteaves 


CRUSTACEA. 
Ostraooda. 


Aparehite»  Whiieavtsii.  Jones 

M  parvulus,  Jones 

n  TyrrtUii,  Jones 

.1  fninvii99imu9f  Hall 

Lcperditia  nLbcylindriea.  Ulrich.   

PrimititUa  unieomis,  tflrich 

Primitia  laiiviaj  Ulrich 

f        {Beyriehia  ?)  paraUtla^  Ulrich 

EurychUvML  ManitobensiSf  Ulrich 

TttrudeUa  quadriliraia  var.  timplex,  Ulrich  . 

1.         lunatiferaj  Ulrich 


Trilobita. 


Calpmene  tenaria,  Owen 

I.        eaUicephaUi^  Green 

AnpkuB  (ImAdiu)  Sukb,  Whitfield 

M  ft        gigat,  DeKay 

M  It        maximiua,  Locke 

lUtenus  Amerioanui,  Billings 

Bumoitu*  TrerUonensitt  Clarke 

BronteuM  lunatus,  Billings 

Pterpgometoptu  eaUicephalua,  Hall 

Chtirurua  j^eurexanthemuSy  Green 

1.       /caru*,  Billings 

Siauroeefhalus^  sp.  undeterminable 

Licha*  [Platymetotm$)  cfieulliu,  M.  A;  W  . 

Encrinurut  raricoBttUus,  Walcott 

Liehat  (Conoliehag)  cornutuSy  Clarke 

Earpe$f  sp.  undeterminable 


Rich- 
mond 

GROUP. 

(Cin.) 
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Sandstone 
near  Elk 
Island. 


Elk  Island. 


DESCRIPTIVE  GEOLOGY. 

Trbnton  Period. 
Winnipeg  scmdstones  and  shales. 

The  first  exposures  of  the  Winnipeg  sandstone  on  the  southern  part 
of  the  lake,  in  Traverse  Bay,  on  the  eastern  side  of  the  Elk  Island 
peninsula,  have  been  described  by  Mr.  Tyrrell.  They  are  on  section 
36,  Tp.  19,  B.  YII,  where  the  banks  rise  to  a  height  of  thirty  feet 
His  notes  are  as  follows: — 'The  top,  for  about  six  feet,  is  com- 
posed of  a  sandy  till,  with  large  and  small  boulders,  having  the  appear- 
ance of  a  ground  moraine.  Lying  unconformably  below  this  is  a  soft 
light-gray  or  brown  sandstone,  generally  rather  fine  and  arenaceous, 
but  in  places  coarse,  and  fairly  evenly  bedded  throughout.  The  exact 
thickness  of  this  was  not  seen,  but  it  would  appear  to  extend  down  to 
the  water.  This  cliff  extends  along  the  shore  for  about  half  a  miie.^ 
Other  exposures  are  noted  on  the  north-west  shore  of  Elk  Island.  The 
following  note  refers  to  a  point  about  midway  along  the  face  of  this 
island: — 'Bank  fifty  feet  high  (measured).  From  thirty  to  forty 
feet  is  seen  to  be  composed  of  fine  white  sand,  while  the  upper  five  feet 
is  of  stratified  sand  and  pebbles,  evidently  alluvial.  The  rest  of  the 
bank  is  covered  with  slidden  material.  The  fine  white  sand  which 
is  thinly  and  horizontally  bedded  is  doubtless  the  Winnipeg  sand- 
stone. This  is  seen  in  many  small  exposures  on  the  face  of  the  slide- 
oovered  cliff,  and  is  composed  of  interstratified  white  and  light-brown, 
soft)  clayey  sandstone.' 

Outlier  on  A  small  outlier  is  also  recorded  by  Mr.  Tyrrell  on  C?lement  Point, 

ClementPoint  ^^  ^^  ^jj^  northern  shore  of  the  bay  at  the  mouth  of  Bad-throat  River. 
Black  Island.  The  shores  of  Black  Island  afford  many  sections  which  are  recorded 
in  his  field-notes.  From  a  perusal  of  his  descriptions  of  the  shores  of 
this  island  it  is  seen  that  the  Winnipeg  sandstones  occupy  nearly  the 
whole  of  the  island,  with  the  exception  of  a  small  area  at  the  eastern 
end.  The  Trenton  limestone  possibly  forms  a  thin  covering  for  the 
greater  part,  as  occasional  slabs  are  found  on  the  beach.  Sections 
showing  the  presence  of  sandstone,  occur  on  both  sides  of  the  island. 
The  section  which  shows  probably  the  lowest  beds  occurs  on  the 
north  side,  about  three  and  a  half  miles  from  the  eastern  end  and  is  ss 
foUows : — 
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'  The  shore  is  sandy,  with  many  boulders,  among  which  are  many  Section  on 
small  rounded  fragments  of  coarse  granular  or  vesicular  iron-or<e.     At  BiJjjk  IdSd. 
this  spot  is  a  very  interesting  section  from  the  surface  downward  aS 
follows : — 

Feet.       Inches. 
Yellow  and  red  femig^ous  swamp-depoeit  containing  Planorbis 

jsarru/iM,  etc 1  0 

Horizontally  stratified  and  undisturbed,  bluf-gray  clay,  with- 
out pebbles 3  0 

Very  much  disturbed  clay,  part  being  well  stratified.  At  the 
bottom  tongues  of  sand  run  up  into  it,  and  it  is  underlain 
by  the  same  sand.    Both  sand  and  clay  contain  pebbles. ...    2  0 

Covered 3  0 

Horizontally  stratified  white  or  light-yellow  soft  sandstone  of 

moderately  even  grain. 
In  a  few  yards  the  clay  and  pebbles  shown  above  run  out  and 
the  whole  is  replaced  by  soft  white  horizontally  bedded 
sandstone 12  0 

21  0 

'  Just  east  of  the  point  this  is  seen  to  be  underlain  by  harder,  yellow, 
very  coarse  sand  or  fine  conglomerate.' 

On   the  south   side  of  the  island,  almost  directly  across,  another  Section  on 
section  is  exposed,  in  which  thirty-one  feet  of  sandstone  is  seen.     At  ^"     "  ®* 
about  the  middle  of  the  south  side,  to  the  east  of  the  iron-ore  deposit, 
the  following  section  is  recorded : — 

Feet.       Inches. 

Surface  deposit    2  0 

Rounded  gravel 0  6 

Till,  differing  little  fron:  the  sandstone  below,  except  that  the 
bedding  in  places  is  destroyed  and  it  is  filled  with  pebbles 

and  boulders 8  0 

Soft  white  or  light-yellow  sandstone 3  0 

Moderately  hard  white  sand,  the  surface  of  which  is  weathered 

and  very  soft 15  0 

Covered,  to  water  edge 15  0 

43  6 

On  the  north  shore,  to  the  east  of  the  mining  claim  laid  out  there,  Exposures  on 
about  midway  along  the  shore,  but  nearer  the  eastern  end  of  the'^^      *  ^^' 
island,  the  following  section  is  noted  : — 

*  The  cliff  behind,  which  is  higher  than  that  farther  east,  is  here 
thirty  feet  high  and  is  composed  as  far  as  can  be  seen  of  light-yellow 
and  white,  soft  sandstone  in  horizontal  beds,  capped  by  a  few  feet  of 
mixed  up  sandstone  containing  boulders.  Sandstone  is  also  seen  along 
the  edge  of  the  water,  thus  giving  in  all  a  thickness  of  about  twenty- 
five  feet.' 
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The  shore  m  view  of  Gull  Harbour  on  Big  Island,  affords  many 
examples  of  small  exposures  of  the  soft  sandstones.  None  of  them 
seem  to  be  of  great  thickness,  and  the  probability  is  that  the  base  of 
the  Trenton  is  not  far  above  lake-level,  and  that  the  strait  between 
the  two  islands,  which  is  eroded  to  such  a  great  depth,  mainly  by 
current  action,  is  through  the  soft  sandstones.  The  depth,  forty-two 
feet,  may  be  through  the  greater  part  of  the  section  here,  though  toward 
the  eastern  end  of  Black  Island,  the  surface,  back  from  the  shore,  rises 
to  ninety  feet,  and  is  probably  all  sandstone  with  a  light  cap  of  lime- 
stone. The  only  section  showing  the  limestone  in  place  capping  the 
sandstone,  is  at  a  point  one  mile  from  the  south-west  point  on  the  south 
shore.     The  section  recorded  in  Mr.  Tyrrell's  notes  is  as  follows  : — 

Feet.      Inches. 
Gray,  mottled  Trenton  limestone  in  thick  beds,  somewhat  slidden 

but  evidently  in  place 4  0 

A  little  soft  gray  sand  is  stuck  to  the  bottom  comer  of  the  lime- 
stone slabs. 

Covered    8  0 

Dark  tx>ttle-green  soft  earthy  shale  containing  near  the  top  con- 
cretionary masses  of  hard  clear  quartzose  sand ...   4  0 

Soft  brown  sand 0  9 

Blue  sandy  clay 0  1 

White  or  light-green  hard  sandstone,  much  broken,  weathering 
light-yellow  and  smelling  strongly  of  sulphur,  in  places  tinted 

brown  with  iron 3  0 

Soft,  light-blue  sandy  clay 0  11 

Thick-bedded  sandstone,  brown  and  hard  enough  to  break  off  in 

pieces  but  the  bottom  part  soft  and  white 6  0 

Covered,  to  water 14  0 

40  9 

Two  hundred  yards  farther  east  similar  sandstones  are  seen  extend- 
ing down  to  within  six  feet  of  the  edge  of  the  water. 

On  the  northern  end  of  Big  Island  the  sandstones  are  exposed  just 
below  the  limestone  bed,  but  the  face  of  the  exposure  is  generally 
covered  by  debris,  so  that  the  section  can  not  be  given  in  detaiL  The 
height  of  the  dividing  line  between  the  two  formations,  was  found  to 
be  at  twenty-five  feet  above  the  water.  Owing  to  a  dip  to  the  south- 
west, these  beds  are  not  again  exposed  on  this  island. 

The  exposures  on  Deer  Island  are  best  seen  on  the  northern  face, 
but  as  the  eastern  side  was  visited  by  Prof.  H.  Y.  Hind,  the  exposures 
there  seen  will  be  described  first.  On  the  eastern  face  of  the  north- 
east point,  there  is  a  sloping  exposure  of  sandstone  and  shale, 
showing  the  following  beds  in  ascending  order  : — At  the  beach  there 
is  about  three  feet  of  soft  sandstone,  the  hardest  in  the  exposure. 
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This  is  in  beds  eighteen  to  twenty  inches  in  thickness,   the  colour  is 

generally  light,  but  a  good  deal  stained  with  iron — exposed  surfaces 

weathering  dull  brown.     Above  this,  for  fifteen  feet,  are  thin  streaky  Section  on 

beds  of  sandstone,  separated  by  shale,  generally  green  and  black,  giving  north-eaatern 

the  whole  a  mottled  look — a  mixture  of  yellow,  red,  green  and  white. 

All  these  shales  and  sandstones  crumble  in  the  hand,  having  little 

consistency,  and  grade  upward  into  darker  beds  with  less  sand  and 

more  shale,  forming  a  band  of  five  feet  of  dark  shaly  beds.     Above  the 

dark  band,  purer  sand-beds  with  little  shale,  have  a  thickness  of  seven 

feet,  making  in  this  exposure  a  section  in  all  of  about  twenty-eight 

feet     About  the  middle  of  the  north-eastern  shore,  the  soft  sandstones 

of  the  upper  part  are  all  denuded  away,  leaving  only  the  lower  harder 

beds.     By  a  slight  flexure  in  the  rocks,  these  lower  beds  are  raised 

three  or  four  feet,  so  that  six  or  seven  feet  in  all  are  there  exposed, 

and  some  large  blocks  have  been  quarried  out  for  building  purposes  Quarry. 

Owing  to  the  softness  and  uncertain  strength  of  this  stone,  none  of  it 

seems  to  have  been  used,  moreover,  the  rusty  streaks,  caused  by  the 

decoiiposition  of  the  pyrites  often  contained,  renders  it  unsightly. 

The  preservation  of  animal  remains  has  been  very  imperfect,  but  on 

some    surfaces  a    few    impressions    as    of    lamellibranchs  are    seen. 

Branching  stems,  or  forms  resembling  plants,  are  very  abundant  in 

nearly  all  the  beds. 

At  the  northern  point  there  is  the  same  section  slightly  modified  Section  at 
and  with  an  addition  of  about  fifteen  feet  of  limestone  lying  conform-  northern  point 
ably  on  tbe  sandstone.  The  section  near  the  point  is  as  follows : — Fifteen 
feet  of  thick-bedded  limestone  splitting  into  rectangular  slabs  from  one 
to  six  inches  in  thickness,  lying  upon  about  five  feet  of  a  yellow  friable 
sandstone  in  rather  thin  beds.     Below  this  the  beds  get  thinner  and 
the  shaly  partings  give  them  a  darker  appearance.  The  section  described 
by  Prof.  H.  Y.  Hind  in  1859,  must  have  been  of  the  cliff  at  or  near  this  recorded  by 
point.     His  description  which  is  very  minute,  is  as  follows : — *       ^'  ^*  Hind. 

'  Lake-level. 

'  Shingle  Beach,  (Limestone.) 

*  No.  1.  Four  feet  of  dark-green  argil  lo-arenaceous  shale,  with  thin 
layers  of  sandstone  of  uneven  thickness — Fucoids  very  abundant  in 
the  sandstone.  The  weathered  sandstone  is  reddish-brown;  fresh 
surfaces  are  white  or  gray.  White  iron-pyrites  assimilating  the 
forms  of  disks,  spheroids  and  shells  occurs  in  the  sandstone. 

'  No.  2.  In  many  respects  like  the  former ;  the  sandstone  layers  are 
from  one  to  four  inches  in  thickness  and  predominate  over  the  shal^ 

•  Report  of  the  Saskatchewan  Exploring  Expedition  by  H.  Y.  Hind,  M.A.,  p.  86. 
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portions.  Its  thickness  is  six  feet.  The  character  of  these  forma- 
tions (1  and  2)  is  very  variable ;  the  green  argillaceous  portion  some- 
times predominates,  and  occasionally  the  sandstona 

'  No.  3.  Ten  feet  of  sandstone  with  green  bands  of  a  soft  argil- 
laceous rock,  from  one  quarter  to  four  inches  in  thickness.  The 
sandstone  is  often  white,  but  generally  red.  A  persistent  green  band» 
a  few  inches  thick,  filled  with  obscure  forms,  resembling  fucoids  is 
very  characteristic.  The  red  coloured  sandstone  is  often  soft  and 
friable,  the  white  frequently  embodied  in  the  red.  Both  red  and 
white,  contain  obscure  organic  forms.  The  green  patches  which  are 
found  throughout  the  sandstone,  contain  impressions  of  fucoids ;  an 
Orthoceratite  was  found  in  the  sandstone.  In  some  parts  of  the  ex- 
posure on  Deer  Island  the  sandstone  layers  are  much  harder, 
although  partaking  of  the  characters  already  described.  When  thus 
hard,  the  white  portion  is  extremely  brilliant,  of  a  pure  white,  and 
very  siliceous,  it  would  form  an  excellent  material  for  the  manufac- 
ture of  glass.  Forms  coloured  brown,  often  pervade  the  white  sand- 
stone, and  appear  to  resemble  fucoids  and  corals  replaced  by  brown 
ochreous  sand. 

'  No.  4.  Eighteen  feet  of  limestone,  perfectly  horizontal,  very  hard 
and  breaking  off  the  cliff  where  the  soft  sandstone  has  been  weathered 
away,  in  huge  i^iomboidal  slabs,  eight  to  twenty-five  feet  in  diameter 
and  four  to  ten  inches  thick.' 

The  north-western  face  of  the  island  is  by  far  the  most  interesting 
as  it  is  quite  free  from  detrital  material,  the  cliff  being  precipitous 
and  showing  a  good  section  to  the  top  of  the  beach.  The  limestone 
capping  it,  is  as  before  noted,  about  eighteen, feet  thick  at  the  northern 
point,  but  thins  somewhat  to  the  south-west,  showing  less  than  ten 
feet  of  beds  at  the  western  end.  This  has  been  caused  by  the  de- 
nudation of  some  of  the  upper  beds. 

About  the  middle  of  the  exposure  where  a  section  was  measured, 
the  thickness  is  ten  feet.  Below  this  a  bed  of  yellow  sandstone, 
very  friable,  three  feet  in  thickness,  lies  horizontal  and  perfectly  con- 
formable to  the  limestone.  Below  this,  false-bedding  gives  an  appear- 
ance of  unconformity.  The  beds  dip  away  quite  sensibly  to  the  south- 
west. They  are  thin  and  of  a  yellow  sandstone,  with  traces  of  shaly 
partings.  Each  bed  dips  away  from  the  upper  horizontal  line,  making 
an  angle  with  it  of  from  eight  to  ten  degrees.  Following  a  bed 
downward,  it  thins  out  gradually  and  the  dip  becomes  less,  so  as  to 
form  a  slight  curve,  and  when  it  has  descended  about  seventeen  feet, 
it  has  about  regained  the  horizontal  position. 
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This  thinning  out  without  loss  of  shale,  results  in  a  series  of  thin-  Section  on 
hedded  shaly  sandstones,  two  or  three  feet  answering  well  the  descrip-  north  side 
tion  by  Hind  of  No.  2.     The  upper  part  contains  less  shaJe  and  shaly 


SECnOX  ON  DEER  ISL\ND,   SHOWING    FALSE  BEDDING   IN  SANDSTONE. 
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Section  on  bands,  than  described  by  Hind,  and  is  no  doubt  due  to  a  slight  change 
I)e^r^ Island  ^°  these  false-bedded  bands  farther  north  along  the  section.  Hind's 
section  was  observed  at  the  northern  end  of  the  island,  at  nearly 
right-angles  to  this  one,  and  would  consequently  not  show  the  false- 
bedding.  Here  the  proportion  of  shale  increases  from  the  top.  The 
general  colour  of  the  lower  half  of  the  section  is  a  dark-yellow,  with 
streaks  of  red,  blue  and  green.  Above,  it  is  of  a  lighter  yellow,  with 
a  few  rusty  spots  and  small  patches  weathered  ashy  white,  fresh  fractures 
appearing  less  stained  with  red,  and  of  a  light  chrome-yellow.  At  the 
base  of  this  sandstone  are  two  feet  of  a  dark  shale  with  sandy  streaks. 
The  shale  is  green  or  black.  It  is  all  soft,  easily  crumbled  in  the  hand, 
and  is  in  no  part  free  from  sand.  A  thin  bed  of  dark  sandstone, 
averaging  a  foot  in  thickness  lies  below.  This  is  a  harder  bed  than 
any  in  the  section  above,  except  the  limestone,  but  it  is,  still  a  soft 
sandstone.  Dark  sandy  shales  again  appear,  adding  about  three  feet 
more  to  the  section. 

The  top  was  forty-one  feet  six  inches  above  lake-level,  in  September, 
1891-bottom  of  limestone  and  top  of  sandstone  thirty -one  feet  six  inches- 
bottom  of  three-foot  bed  of  sandstone,  and  top  of  false-bedding,  twenty- 
eight  feet  six  inches.  False-bedding  extends  down  for  about  seventeen 
feet^  and  at  a  point  eleven  feet  six  inches  above  lake-level,  has  about 
regained  the  horizontal  stratification  of  the  upper  beds.  About  nine 
feet  six  inches  above  water,  the  shaly  beds  overlie  a  sandstone  layer 
of  varying  thickness.  The  top  of  the  beach  averages  four  feet  six 
inches  above  the  lake. 

The  shore  facing  the  south-west  shows  no  exposure  of  this  sandstone. 
On  the  small  island  to  the  west,  sandstone  and  shales  are  exposed, 
with  a  predominant  green  colour.  This  is  evidently  the  same  as  the 
lower  part  of  the  section  just  described,  the  beds  being  here  nearly 
horizontal. 

Fossils  Fossils  collected  from  the  sandstones  of  Deer  Island  : — Licrophycut 

OttatJOdensis^  SerpiUites  dissoltUuSj  Rhinidictya  mutabilisj  Eschnropora 
ramosa,  Strophomena  trilobatay  Orthis  testudinaria,  and  Contdaria 
(sp.  undeterminable). 

r'unk  Island.  On  Punk  Island  the  total  thicki^ess  of  this  sandstone  is  nearly  one 
hundred  feet.  The  western  half  of  the  island  is  capped  by  the  hme- 
^tone,  as  on  Deer  Island,  dipping  to  the  south-west,  forming  a  sloping 
plane,  broken  on  its  eastern  edge  by  the  denudation  of  the  limestone. 
The  eastern  part,  being  made  up  almost  wholly  of  the  sandstone,  is 
irregular  and  at  a  lower  level.  At  the  eastern  end,  the  sandstone  is 
ound  resting  on  the  Archsean.     No  actual  contact  is  seen,  but  the 
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small  islands  immediately  off  the  point,  are  found  to  be  Huronian. 
The  sandstone  here  is  generally  light  coloured  and  very  friable,  but  some- 
times are  darkly  stained  with  iron,  presumably  froiH  deposits  of  iron-ore, 
immediately  beneath.  The  exposures  on  the  north  side  are  mostly 
covered  by  great  slabs  of  limestone,  fallen  from  above,  but  in  the  shaly 
beds  many  fossil  forms  were  collected.  Among  the  more  common  the 
following  forms  were  identified  by  Dr.  Whiteaves  : — Licraphycus 
OiiatvaensiSy  Glyptocrinus  (sp.  idnt.),  Serpulites  diasoluttM  (sp.  indt.), 
and    a    Conularia. 

On  the  mainland  to  the  north,  this  sandstone  underlies  the  points  on 
the  western  side  of  the  lake  to  near  Dog  Head. 

At  Little  Grindstone  Point  the  overlying  limestone  is  at  an  elevation  Little  Grind- 
of  about  seven  feet  above  the  water,  so  that  very  little  of  the  sandstont^  ** 
is  seen.  The  section  observed  consisted  of  two  feet  of  fucoidal  sand- 
stone, showing  above  the  beach.  Indications  of  fossils  are  seen  in 
this,  and  from  a  few  loose  blocks  of  the  lowest  bed  several  specimens 
of  CytiodofUa  Canadensis  were  collected.  The  upper  part  of  the 
section  consists  of  eighteen  inches  of  thin-bedded  sandstone  and 
shales  iiqmediately  below  the  limestone. 

The  exposure  eastward  to  Grindstone  Point  continues  to  increase  Grindstone 

in  height,  and  at  the  extreme  point  the  following  descending  section  of  sandstone. 

was  measured  : — 

Feet.  Inches. 

Limestone,  dark,  mottled 5  6 

Yellow  friable  sandstone 2  5 

Qreenish  sandy  shale 2  0 

Soft  yellow  sandstone 4  0 

A  series  of  thin  beds  of  sandstone  averag^g  2  in.   with  shaly 

partings,  giving  the  whole  a  variegated  appearance,  colours 

green,  yellow  and  white 10  0 

Soft  sandstone,  full  of  small  nodules  of  harder  rock,  stains  rusty 

red 13  0 

Dark  sandy  shale,  green  brown  and  red 1  0 

Dark-brown  ferruginous  sandstone  harder  than  any  above 3  0 

At  water's  edge,  light«yellow  sandstone  harder  than  in  section 

above.                                                                                           —  — 

40  11 

From  this  exposure  of  thirty-five  feet  of  sandstone  a  few   fossil  Fossils. 
forms  have  been  collected.     Dr.  Whiteaves  recognizes  the  following : — 
Licrophycus  Oltatvaensis,  Glyptocnnus,  and  Cyrtodonta   Canadensis. 

Westward  along  the  north  side  of  the  point,  the  section  resembles  False- 
that  of  the  north  side  of  Deer  Island,  but  the  false-bedding  noted         ^"^* 
there,  is  continued  to  the  top  of  the  sandstone  in  the  Grindstone  Point 
exposure,  as  shown  in  the  cut  on  next  page. 
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SKETCH-SECTION  OK  NORTH   SIDE  OK  GRIXDfcJTONK  POINT;    LIMESTONE 
BEDS  RESTING  ON  FALSE-BEDDED  SANDSTONE. 


Sandstone 
exposed  near 
Bull  Head. 


Fissures  in 
limestone. 


On  the  north  side  of  Washow  Bay,  these  sandstones  are  exposed  in 
several  places  from  near  Little  Bull  Head  northward.  The  exposure 
at  Little  Bull  Head,  three  miles  south  of  Bull  Head,  is  at  the  base  of 
a  high  escarpment  rising  sixty  feet  above  the  lake,  showing  limestone 
at  the  top.  Debris  covers  the  face  to  about  twenty-five  feet  from  the 
water-line,  where  two  feet  of  blue  and  green  shales  lie  on  the  top  of 
thick  sandstone  beds.  The  upper  bed  is  marked  by  numerous  harder 
portions  resembling  the  fucoid  impressions  common  in  the  limestones 
above.  Red  and  yellow  sandstones,  very  friable,  occupy  the  rest  of  the 
section.  The  top  of  the  f ucoidal  sandstone  bed  is  here  twenty-two 
feet  above  the  water,  and  is  again  seen  near  Bull  Head  at  eight  feet, 
and  within  half  a  mile  of  Bull  Head  at  five  feet  above  the  lake. 
The  limestone  resting  on  these  soft  rocks  is  broken  by  vertical  cleavage- 
planes,  and  sometimes  displaced,  but  the  base  would  appear  to  be  at 
about  nineteen  feet  above  the  f ucoidal  bed,  making  with  the  section  at 
Little  Bull  Head  a  thickness  here  exposed  of  about  forty-one  feet. 

Following  the  shore  northward  to  Dog  Head,  there  is  abundant 
evidence  that  the  limestone  exposed  all  along,  rests  on  these  very  soft 
beds.  Everywhere  great  blocks  are  broken  off  and  have  partially  slid- 
den  down  toward  the  water.  An  estimate  can  be  occasionally  had 
of  the  thickness  of  the  limestone  exposed,  so  that  the  surface  plane  of 
the  sandstone  is  estimated  to  lower  to  the  north  until  it  reaches  the 
water-level  near  Dog  Head. 
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A  section,  made  by  soundings,  shows  a  probability  of  there  being  Thickness  of 
about  one  hundred  feet  of  soft  beds  below  the  limestone,  resting  on  the  ^^*  h^^ 
sloping  floor  of  the  Archsean  rocks. 

Lower  Molded  limestone. 

The  lower  beds  of  the  Trenton  are  exposed  along  the  eastern  edge  of  Lower 
the  outcrop  of  the  Cambro-Silurian  in  this  basin,  from  Berens  Island  li^est^e. 
southward  to  Elk  Island  and  the  peninsula  south  of  it.     Drift-deposits 
seem  to  cover  the  outcrop  farther  south.     Owing  to  the  friable  nature 
of  the  lower  beds,  an  enormous' amount  of  material  has  been  moved  and 
appears  as  surface  deposits.     In  the  vicinity  of  Elk  Island  and  on  Drift-deposits 
Black  Island,  the  boulder-clay  is  covered  to  a  height,  in  many  instances,  outcrop, 
of  upwards  of  fifty  feet  by  lacustral  sandy  deposits,  and  these  are  some- 
times difficult  to  distinguish   from  the  Winnipeg  sandstones.     Mr. 
Tyrrell   records  in  sections  15  and  16,  Tp.  20,  R.  VII.,  many  large  ^jj^  j^j^^^j 
slabs  of  mottled  limestone  strewn  along  the  shore,  and  on  the  south- 
west end  of  Elk  Island,  a  low  cliff  having  twelve  feet  exposed  of  the 
mottled  limestone  of  the  lower  part  of  the  Trentoif. 

On  Black  Island  the  only  exposure  of  beds  in  place  is  in  the  section  Limestones  on 
already  quoted  in  the  descriptions  of  the  Winnipeg  sandstone,  in  which  ^^*^^  Island. 
four  feet  of  limestone  is  seen.  The  presence  of  this  bed  capping  the 
sandstones  composing  the  main  part  of  the  island  is  shown  by  the 
finding  of  limestone  slabs  at  various  points  along  the  shore,  reaching 
on  the  south  side  to  past  the  centre  of  the  island.  On  the  north  shore 
limestone  boulders  were  found  only  a  short  distance  from  the  strait 
separating  the  two  large  islands. 

The  rocks  exposed  on  Big  Island  are  everywhere  thin-bedded,  dark  Bif?  Island. 
earthy-yellow,  mottled  limestone,  weathering  lighter  in  colour.     It  is 
immediately  above  the  sandstone  which  is  exposed  on  the  islands  to 
the  north,  and  a  small  exposure  is  seen  at  the  extreme  northern  point. 
This  is  a  small  cliff  of  ten  feet  of  limestone  overlying  sandstone  of 
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which  but  little  can  be  seen,  the  face  of  the  lower  part  of  the  exposure 
being  covered  with  debris.  Above  the  limestone  cliff  is  exposed  a 
section  of  reassorted  boulder-clay  and  gravel,  but  from  the  limestone 
a  number  of  fossils  have  been  collected,  of  which  Dr.  Whiteaves  deter- 
mines the  following : — 

Receptaculitea  Oweni,  Hall. 
Or  this  tricenaria^  Conrad. 
Mcbclurea  Manitohensis^  Whiteaves. 
Fusispira  inflata^  Meek  and  Worthen. 
Cyrtoceraa  Manitobense,  Whiteaves. 

These  beds  are  not  seen  in  Gull  Harbour  to  the  south-east,  but 
reappear  farther  south  along  the  eastern  shore  and  form  clififs  as  far  as 
Hecla  P.O.  Owing  to  the  slight  dip  to  the  south-west,  they  gradually 
pass  below  the  lake  before  the  southern  end  of  the  island  is  reached. 
A  nearly  continuous  cliff  extends  from  near  Gull  Harbour  to  the 
boundary  between  townships  24  and  25.  This  is  of  an  average  height 
of  twelve  feet,  showing  very  nearly  the  same  beds  in  its  entire  length. 
Toward  the  northern  end  it  is  more  broken,  and  has  evidently  settled 
down  owing  to  the  denudation  of  the  softer  beds  beneath,  by  the  strong 
current  through  the  narrows.  The  height  of  the  base  of  the  limeetone, 
at  a  distance  of  only  three  miles  eastward  on  Black  Island,  is  thirty- 
fiv^e  feet  above  water-level,  while  on  this  part  of  Big  Island  it  is 
apparently  below  it. 

At  Heda  P.O.  the  exposure  is  of  twelve  feet  of  limestone,  reaching 
to  the  water's  edge,  containing  an  abundance  of  such  fossil  forms  as 
Maclurea  ManitobenaiSy  a  large  ffarmotama  and  occasionally  Bndoeerai 
»ikbannvlatum.  The  weathered  surface  is  light-gray  with  yellow 
markings,  but  on  fresh  fracture  the  colour  is  darker. 

On  the  western  side  of  the  island  the  exposures  are  few,  if  any,  bat 
on  the  two  northern  points  limestone  is  seen.  The  extreme  north- 
eastern one  has  already  been  described.  This  exposure  continues 
south-westward  for  about  a  mile.  Across  a  bay  opening  toward 
Deer  Island  another  exposure  is  seen.  Here  the  lowest  bed  of  lime- 
stone is  near  lake-level,  and  about  twelve  feet  of  similar  limestone  is 
shown,  apparently  the  same  beds  as  at  Hecla  P.O. 

Above  the  sandstone  exposures  on  Deer  Island,  there  is  a  capping  of 
ten  feet  of  limestone  overlying  a  sandstone  bed,  quite  conformable  with 
it,  and  above  the  false  bedding  shown  in  the  sketch.  The  characters  of 
this  stone  need  not  be  describ^  in  detail,  as  there  is  a  great  similarity 
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between  all  these  exposures.     From  this  locality  a  number  of  fossil  J^^^  ^^om 
forms  have  been  collected  of  which  the  following  is  a  list : — 

Streptelasma  robttstum,  Whiteaves. 
CcUapcecta  Canadensts,  Billings. 
Glyptocyatitea,  sp.  undeterminable. 
Diplotrypa  Weetoni^  Ulrich. 
Anastrophia  hemiplicata.  Hall. 
Strophomena  trUobata,  Owen. 
Rafineaquina  Leda,  Billings. 
Maclurea  Manitobensis^  Whiteaves. 
Fttsispira  inflate^  Meek  &  Worthen. 
Cyrtoceras  Jlianitohense,  Whiteaves. 
Harpes,  sp.  undeterminable. 

The  limestone  exposed  on  Punk  Island  is  of  the  same  character,  and 
on  the  north  side,  it  is  seen  broken  up  in  thin  slabs  sliding  down  the 
face  of  the  exposure. 

From  Little  Grindstone  Point  eastward,  blocks  are  strewn  along  the  South  side 
face  of  the  sandstone  cliff  and  almost  completely  hide  it,  while  above,  p^^t.     ^^ 
the  beds  are  seen  in  place,  but  separated  in  large  masses  by  vertical 
cleavage  planes.     These  beds,  owing  to  the  yielding  nature  of  those 
underlying  them,   easily   tip  outward,    and  sliding  on  one  another, 
caane  a  vast  amount  of  loose  material  to  be  accumulated.     In  a  few  of 
the  beds,  are  seen  what  appear  to  be  sections  of  the  body-chamber  of  a 
large  species  of  Gomphoceras  cutting  them  at  right  angles.     These,  Grindstones. 
when  broken  out  of  a  thin  bed,  produce  circular  discs,  somewhat 
resembling  a  grindstone,  and  may  be  the  character  which  is  indicated 
in  the  name  given  to  the  extremity  of  the  point. 

At  Grindstone  Point  there  is  only  five  feet  and  a  half  of  the  Lower  Lime-kilns 
Mottled  limestone  exposed,  but  farther  south-west,  more  beds  are  seen 
above.  Near  this  point,  on  the  south  side,  the  stone  has  been  burnt 
for  lime,  and  two  kilns  are  still  to  be  seen,  though  they  have  not  been 
in  operation  for  a  considerable  period.  The  lime  burned  is  said  to 
have  been  of  excellent  quality,  but  the  difficulty  of  shipment  by  the 
lake,  caused  the  suspension  of  operations. 

The  elevations  of  the  lowest  bed  above  the  water,  between  Grindstone  Dip  of  beds. 
Point  and  Little  Grindstone  Point,  show  a  uniform  dip  south-west- 
ward, and  from  a  height  of  forty  feet  six  inches,  at  the  former  place, 
it  has  fallen  to  six  feet  at  the  latter,  showing  a  dip  of  thirty-four  feet 
in  six  miles  and  a  half  along  the  shore,  but,  if  measured  with  the  full 
dip,  it  amounts  to  about  eight  feet  per  mile.  The  beds  continue  exposed 
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for  about  a  mile  farther,  and  it  is  evident  that  additional  exposures 
are  not  to  be  expected,  as  the  plane  sinks  below  the  water,  while 
the  higher  beds  seem  to  have  been  denuded  away,  leaving  low  shores  for 
a  long  distance  southward.  The  exposures  of  Grindstone  Point  are 
continued  westward  to  the  entrance  to  Washow  Bay,  and  from  ten  to 
fifteen  feet  of  strata  are  exposed. 

The  next  exposure  is  on  the  north  side  of  Washow  Bay,  and  is  con- 
tinuous to  Dog  Head.  The  extremity  of  the  point  at  Bull  Head  is 
Bull  Head.  composed  of  broken  masses  of  limestone  and  boulder-clay,  forming  h 
small  plateau  about  twenty  feet  high,  extending  northward  from  the 
higher  escarpment  of  the  shore  to  the  south  and  west.  The  clay 
exposed  on  the  eastern  side  is  slightly  stratified  in  the  upper  part  of 
the  section,  and  the  blocks  of  limestone,  which  form  part  of  the  cliff, 
are  evidently  transported  a  very  short  distance,  from  their  size  and 
angular  form.  About  half  a  mile  to  the  south,  beds,  apparently  in 
place,  though  probably  slidden  down  somewhat,  show  nineteen  feet  of 
thin-bedded,  mottled  limestone  similar  to  the  Deer  Island  exposures. 
Another  exposure  near  the  last,  shows  the  limestone  in  thin  layers. 
The  colour  is  a  light-gray,  spotted  with  dark-yellow,  but  the  lower 
beds  are  darker  and  not  so  mottled  with  yellow,  and  seem  to  contain 
dark,  earthy  matter.  On  the  surface  they  are  weathered  a  rusty-yellow, 
common  to  upper  and  lower  beds  alike. 

Three  miles  south  of  Bull  Head,  the  escarpment  reaches  its  maximum 
Little  Bull  height  of  sixty  feet  above  the  water,  showing  only  about  nine  feet  of 
limestone  above  an  exposure  of  sandstone  beds,  previously  described 
(p.  62  f).  This  broken  cliff  extends  southward  to  a  point  about  eight 
miles  from  Bull  Head,  and  is  there  seen  with  the  limestone  much 
lower  down — about  three  or  four  feet  above  the  water.  From  the 
nature  of  the  exposure  the  exact  point  at  which  the  lowest  bed  should 
reach  lake-level,  is  hard  to  find,  but  it  would  be  not  far  from  the 
southern  end  of  the  cliff.  Broken  masses  of  limestone  strew  the  shore 
all  along  the  face  of  the  exposure,  and  indicate  the  presence  of  the 
rock  in  place  in  many  instances  where  it  is  hidden  by  a  dense  growth 
of  trees. 

The  Narrows  between  Bull  Head  and  Dog  Head  show  the  near 
WeBtern  cHifs  approach  of  the  Cambro-Silurian  deposits  to  the  eastern  shore.  The 
■DWB.^  ^  section  made  at  Dog  Head  suggests  that,  underlying  the  limestone,  there 
is  possibly  one  hundred  feet  of  soft  beds.  The  eastern  shore  is  of 
Archaean  gneiss  and  granite,  forming  a  fairly  straight  and  high  shore. 
The  west  side  is  bold  but  deeply  and  irregularly  indented,  leaving 
several  high  points  between  the  bays.     One  of  more  prominence  than 
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the  rest  is  called  Limestone  Cave  PoiDt,  from  the  immense  fissures  in  Limestone 
the  cliff  behind  the  beach,  sometimes  forming  galleries,  as  described 
by  H.  Y.  Hind.     This  structure  is  not  confined  to  the  above  point, 
but  is  found  all  along  this  shore,  and  is  due  to  the  yielding  nature  of 
the  underlying  rock. 

From  Dog  Head,  south  for  two  miles,  the  limestone  is  exposed  in  a  Section  south 
broken  clifiF  consisting  of  pillars  and  blocks  standing  back  from  the  ^  ^^ 
beach.     They  have  all  been  tipped  out  from  their  original  position  in 
the  cliff.     The  true  section  can  only  be  measured  in  crevices  back 
from  the  outer  face.     The  beds  here  exposed  are  summarized  in  the 
following  descending  section  : — 

Feet.      Inches. 
Light-yellow  limestone,  with  darker  yellow  spots,  forming  about 

20  per  cent  of  the  mass 0 

Dark-yellow  beds  of  similar  character  to  those  above,  except 

that  the  dark  spots  form  50  per  cent  of  the  mass 5  0 

When  this  rock  is  exposed,  it  weathers  light-yellow  with  rusty 
markings — the  same  in  character  as  that  on  Snake  Island  and  the 
main-land  opposite ;  but,  in  these  large  crevices,  samples  broken  off 
show  this  light  colour  to  be  on  the  surface  only  and  the  original 
oolour  to  be  a  dark  grayish-yellow  in  a  mass  almost  bluish.  Small 
grains  of  pyrites  are  seen  through  it,  and  help  to  give  the  exposed 
surface  a  rusty  appearance.  The  beds  are  all  very  similar  but  with  a 
darkening  in  colour  in  the  lower  part  of  the  section.  The  thickness  of 
the  beds  varies  from  one  to  two  feet. 

The  height  of  the  exposures  rises  toward  the  south,  and  at  Lime-  Slope  of  sur- 
stone  Cave  Point,  that  of  the  top  bed  is  forty-eight  feet  above  the  lake,  stone. 
or  about  twenty  feet  higher  than  Dog  Head.  On  the  shore  are  seen 
slabs  and  pebbles  of  limestone  with  a  few  large  blocks  that  have 
slidden  down.  Behind  this  the  slope  is  irregular,  being  formed  of 
large  blocks,  partly  concealed  by  forest,  scrub  and  moss,  and  separated 
by  wide,  deep  fissures  with  steep  rocky  sides.  The  vertical  jointage  is  Broken  diffs. 
here  roughly  east-and-west,  and  north-east  and  south-west;  so  that  the 
lines  of  fractures  are  roughly  parallel  to  the  shores.  The  beds  exposed 
In  these  fissures  are  not  shattered  and  seem  to  be  of  a  thickness  vary- 
ing from  two  to  six  feet,  with  thinner  ones  showing  at  the  bottom  of 
the  fissure.  This  broken  cliff  extends  at  practically  the  same  level  for 
two  miles  south,  where,  in  a  deep  crevice,  twenty-three  feet  of  beds 
were  measured.  Large  blocks  have  slidden  bodily  down  to  the  shore, 
and  form  an  irregular  wall;  giving  an  appearance  as  of  a  low  exposure 
of  limestone,  with  the  top  at  about  fifteen  feet  above  lake,  whereas, 
6i 
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Broken  cliffs,  concealed  by  the  trees,  the  solid  cliff  stands  at  nearly  fifty  feet  high. 
A  section  sketched  at  this  point  is  here  reproduced. 


Boucher 
Point. 


North  shore 
at  Dog  Head. 


^=ssSS£ 

^^ 

«=s^ 

f  Urn  88  ton  if 

SECTION  AT  LIMESTONE  CAVE  POINT. 


The  next  point  south,  Boucher  Point,  is  of  a  similar  nature,  though 
not  so  high ;  the  cliff  rising  forty-four  feet  and  showing  sixteen  feet  of 
limestone  beds.  These  are  thin-bedded,  and  split  easily  into  slabs  and 
flags.  Other  exposures  are  found  across  the  bay  to  the  south,  where 
the  top  of  the  limestone  is  thirty-one  feet  eight  inches  above  the  lake 
and  ten  feet  six  inches  of  beds  are  exposed.  At  the  water's  edge  a 
bed  of  sandstone  similar  to  that  at  Bull  Head  is  seen. 

The  cliff  at  Dog  Head  is  continued  along  the  north  shore  to  near 
Snake  Island.  About  twelve  feet  only  is  exposed  at  the  point,  and 
the  beds  are  thin  or  broken,  of  a  yellowish  colour,  with  dark- 
brownish  spots  or  stains,  causing  the  whole  to  be  evenly  mottled.  The 
principal  fossils  noticed  are  Fndoceras  subatmulatum,  Maclurea  Manx- 
tobensiSf  and  Beceptaculites  Oweni.  The  cliff,  though  broken,  shows 
occasionally  a  good  section  in  the  crevices  back  from  the  face.  Nearly 
two  miles  westward,  the  section  measured  in  descending  order  is  as 

follows : — 

Feet,      Inches. 

1.  Thinly -laminated  beds  of  spotted  limestone 7  0 

2.  Evenly -grained  limestone,  with  a  few  dark  spots 1  0 

3.  Soft,  spotted  limestone,  breaking  into  thin  slabs  and  irregular 

nodules 2  8 

4.  Dark,  earthy-limestone,  spotted  2 

5.  Two  beds  similar  to  No.  2 6  0 

16  10 

One  mile  and  a  half  farther  west,  No.  4  is  a  foot  and  the  top  of  No. 
2,  four  feet  seven  inches  above  the  water,  showing  a  dip  in  this  direc- 
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tion  of  five  feet  two  inches,  or  three  feet  foar  inches  in  the  mile.     The  North  shore 
cliff  there  shows  an  addition  of  five  feet  at  the  top,  of  beds  similar  to  **  ^^  Head. 
No.  1. 

One  mile  west  a  small  exposure  shows  No.  2  at  the  water's  edge. 
This  increases  the  dip  to  four  feet  seven  inches  in  the  mile. 

Opposite  the  southern  end  of  Snake  Island,  ten  feet  of  limestone 
similar  to  No.  1,  is  seen  very  much  broken  into  lumpy  fragments.  Fol- 
lowing the  same  dip  with  that  given  by  the  last  two  sections,  the  present 
one  would  add  four  feet  to  the  top  beds  or,  roughly,  along  this  shore, 
about  twenty-five  feet  of  the  Lower  Mottled  limestone  is  exposed  in  all. 

Low  boulder-strewn  shores  extend  westward  with  no  definite  ex- 
posure of  rock  in  place,  to  the  point  west  of  Moose  Creek,  where  lime- 
stone debris  indicates  the  proximity  of  beds  probably  below  the  water 
level.  These  may  be  slightly  higher  than  any  seen  in  the  foregoing 
sections. 

The  following  fossils  have  been  collected  from  the  exposures  at  Ljg^j  ^f  foeaiia. 
Grindstone  Point,  Bull  Head  and  Dog  Head,  and  represent  a  similar 
horizon  to  that  of  Big  Island  and  Deer  Island,  the  lowest  of  the  mot- 
tled limestones : — 

Pasceolus  gregarius,  Billings. 
Holy  sites  ccUentUaria,  L.,  var.  gracilis^  Hall. 
Streptelaama  robi^tum,  Whiteaves. 
CcUapceeia  Canadensis,  Billings. 
Olyptocystites^  sp.  undeterminable. 
Lingula  lowensis,  Owen 
Clitambonites  diversa,  Shaler. 
Strophamena  PrUohata^  Owen. 
Pleetamboniies  sericea,  Sowerby. 
Platystrophia  hiforata^  Schlotheim. 
Bhynchotrema  capax,  Conrad. 
Ple^irotamaria  rmi/ralis,  D.  D.  Owen. 
Liospira  Americaiia,  Billings. 
HormotoTna  Winnipegensis,  Whiteaves. 
Madurea  Manitobensis,  Whiteaves. 
Trochonema  umbUicatum,  Hall. 

"  niota.  Hall. 

Fusispira  inflaia.  Meek  and  Worthen. 
Loxonema   Winnipegense,  Whiteaves. 
Endoceras  subanntdatum,  Whitfield. 

"         Simpsonij  Billings. 
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Black  Bear 
Island. 


Snake  Island. 


Fossils. 


Little  Tama- 
rack Island. 


Poterioeeraa  apertum,  Whiteaves. 

Oncoceras  Whiteavesii,  Miller. 

Cyrtoceras  Manitohense^  Whiteaves. 

Trochoceras  McCharlesii,  Whiteaves. 

Asaphus  mcucimibSf  Locke. 

On  Black  Bear  Island  the  beds  exposed  are  of  the  same  horizon  with 
those  at  Dog  Head.  The  lower  sandstone  is  not  seen,  and  is  probably 
several  feet  below  the  lake.  Thirty  feet  of  limestone  is  exposed  in 
one  cliff  on  the  eastern  side  of  the  island.  The  upper  ten  feet  is  of 
mottled  buff  colour,  and  fewer  fossils  are  found  in  it  than  in  the 
lower  beds.  Toward  the  centre  of  the  island  the  upper  beds  have 
been  removed,  and  the  surface  is  lowered,  sloping  toward  the  south- 
west. The  exposures  on  the  north  and  west  side  are  of  the  same  beds, 
which  appear  to  be  nearly  horizontal. 

Fossils  collected  are  determined  by  Dr.  Whiteaves  to  be  of  the  fol- 
lowing species  : — 

Beceptaculites  Oiveni,  Hall. 

Holy  sites  catenularia  L.,  var.  gracilis^  Hall. 

Fusispira  injlaia,  Meek  and  Worthen. 

Endoceras  svhcmnulatumy  Whitfield. 

Actinoceras  AlluvMUense^  Billings. 

lUcenus  AmericamiSf  Billings. 

On  Snake  Island  a  cliff  of  the  same  limestone  is  found,  exposing 
about  ten  feet  of  beds.     The  following  fossils  were  collected  here : — 

Streptelasma  rohiistum^  Whiteaves. 

StrophomeTia  trilobataj  Owen. 

Plectambonites  sericea,  Sowerby. 

Orthis  svhquadrata^  Hall. 

Platystrophia  bi/orata^  Schloth.,  var.  cr<issa,  James. 

Hormotoma  gracilis^  Hall. 

Maclurea  Manitobensis,  Whiteaves. 

Trochonema  umbilicatnm,  Hall. 

FiMispira  inflata^  Meek  and  Worthen. 

Endoceras  svhannvlatum,  Whitfield. 
"         Simpson^  Billings. 

Beds  very  similar  and  possibly  an  upward  continuation  of  the  ones 
seen  on  Black  Bear  Island,  are  exposed  on  Little  Tamarack  Island 
about  eight  miles  to  the  north-west.  A  low  cliff  runs  along  the  north 
shore,  composed  of  eleven  feet  of  thin-bedded  limestone  of  the  same 
mottled  character.  The  fossils  procured  there  belong  to  the  following 
species : — 
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HalysUes  ccUentUaria,  StrepteUtama  robuatum^  Strophamena  trUo- 
bata,  Vanuxemia  sp.  indt.,  Hormotoma  Winnipegensia,  Oncocercts  White^ 
avesiiy  and  lllcenus  Americamis, 

In  following  these  beds  northward,  the  next  exposures  are  CommisHioner 
found  on  Commissioner  and  Berens  Islands,  though  probably  at 
low  water  some  of  the  bars  north  of  Egg  Island  may  also  show  them. 
On  Commissioner  Island  one  exposure  is  known  at  the  north-east 
point.  This  shows  only  a  couple  of  feet  of  beds  of  thin,  mottled  lime- 
stone, forming  a  long  bar  or  point  at  the  east  side  of  Commissioner 
Harbour.  A  great  similarity  between  these  beds  and  the  lower  ones 
of  Dog  Head  was  noticed.  Fossils  belonging  to  the  following  species 
were  collected  here : — Halysitea  catenularia,  Saipingoatoma  Buelliit 
Lio8piraAmerica/na,H<ynnotofnaWinnipegen8ia,  Madurea  Manitobenaia^ 
Trochonema  umhilicatum^  Fitaiapira  injlata,  Endoceraa  auba/nniUcUum, 
Endocercu  Simpaoni^  Foterioceraa  nobite^  Oncoceraa  Whiteaveaii, 
Cyrtoceraa  laticurvatum^  and  Diacoceraa  Canadenae, 

Several  exposures  on  the  eastern  side  of  Berens  Island  are  of  similar  Berens  Island, 
beds  to  the  limestone  of  Commissioner  Island,  and  are  probably  just 
above  them  in  the  section.  The  first  locality  noted  was  a  low,  shelving 
exposure  south  of  a  bay  on  the  east  side.  The  beds  there  are  thin,  with 
facoidal  markings  or  casts,  having  a  grayish-yellow  colour  mot- 
tled with  dark  rusty-yellow  spots.  Northward,  the  shore  trends  to  the 
north-east,  and  at  its  extreme  eastern  extension  limestone  beds  are 
exposed  near  the  water  for  some  distance  along  the  shore,  and 
fragments  from  these  beds  have  furnished  material  for  a  high 
gravel-beach.  The  character  of  the  rock  is  similar  to  that  last 
noted.  Other  exposures  probably  occur  on  the  shoals  lying  off  this 
point  toward  Flat  Head.  On  the  northern  shore  low  exposures 
are  again  seen,  and  all  the  beds  exposed  on  the  island  are  practically 
the  same.  A  few  fossils  were  collected,  mostly  cephalopods,  among 
which  were  Actinoceraa  Canadenae  and  Foterioceraa  nobile, 

Beds  similar  to  those  on  Little  Tamarack  Island  are  exposed  Little  Black 
on  Little  Black  Island  just  west  of  Berens  Island.  These  are  above 
the  beds  shown  on  the  latter  island,  and  form  a  cliff  fourteen  feet  high, 
on  the  north  side.  The  beds  are  thin  and  the  face  of  the  cliff  is  broken 
or  shattered  so  that  it  resembles  exposures  of  the  upper  beds  west  of 
Dog  Head.  The  stone  is  light  yellowish -gray,  mottled  by  darker  or 
orange  markinfi^s.  The  list  of  fossils  from  this  locality,  is  more 
complete  than  from  any  other  at  which  these  beds  have  been  examined. 
It  is  made  up  from  the  determinations  by  Dr.  Whiteaves  of  specimens 
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Receptaculites  Otveni,  Hall. 
JIaly sites  catenularia^  L.,  var.  gracilis^  Hall. 
Streptdasma  robustum,  Whiteaves. 
Frotarcea  vetusta^  Hall. 

"  "       var.  magna,  Whiteaves. 

Arabellites,  sp.  undeterminable. 
Stomatopora  Canadensis,  Whiteaves. 
Orthis  subquadrata,  Hall. 

Platystrophia  bt/orata,  Schloth.,  var.  crassa,  James. 
fformotama  Winnipegensis,  Whiteaves. 
Sclenospira  pagoda,  Salter  var.  occidentalis,  Whiteaves. 
Maclurea  Manitobensis,  Whiteaves. 
Trochonema  umbUicatum,  Hall. 
Fusispira  injlata.  Meek  and  Worthen. 
Loxonema   Winnipegense,  Whiteaves. 
Endoceras  subannulatum,  Whitfield. 

"         Simpsoni,  Billings. 
Actinocei^as  Bigsbyi,  Brown. 

"  Canadense,  Whiteaves. 

Orthoceras  Winnipegense,  Whiteaves. 
Ascoceras  costulatum,  Whiteaves. 
Poterioceras  gra^ile,  Whiteaves. 
Oncoceras  magnum,  var.  intermedium,  Whiteaves. 

"        Whiteavesii,  Miller. 
Cyrtoceras  laticurvatum,  Whiteaves. 
Eurystomites  plicaius,  Whiteaves. 
Discoceras  Canadense,  Whiteaves. 
Trochoceras  McCharlesii,  Whiteaves. 
Aparchites  Whiteavesii,  Jones. 
Asaphus  Susce,  Whitfield. 
Bumastus  Trentonensis,  Clarke. 

The  highest  member  of  the  Lower  Mottled  limestone  is  that  exposed 
on  Jack  Head  Island  lying  to  the  west  of  Little  Tamarack  Island. 
From  the  eastern  point,  which  is  piled  high  with  limestone  gravel, 
numerous  small  exposures  of  limestone  are  seen  along  the  north  and 
western  shores.  Flat-lying  rock  is  exposed  to  the  east  near  the 
water's  edge  and  six  feet  above  this  or  at  the  top  of  the  beach-ridge 
three  feet  more  of  the  same  rock  is  seen  in  a  small  cliff.  This  h  of  a 
hard,  mottled  limestone  of  a  dark -yellow  colour  with  brownish-yellow 
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markings,  breaking  up  into  lumpy  fragments.     The  beach,  which  is  j^ck  Head 
made  up  of   this  rock,  consists  of  irregularly  shaped  fragments  not  Island. 
weathering  into  discoidal  forms.     At  the  northern  point  there  is  an 


SHATTERED  BEDS  OF  THE  LOWER  MOTTLED 
LIMESTONE,  JACK  HEAD  ISLAND. 

exposure  of  fifteen  feet  of  these  beds  in  a  vertical  cliff,  showing  the 
mottled  beds  at  the  base  with  thin-bedded  and  more  evenly  coloured 
ones  at  the  top.  These  top  beds  approach  in  character  those  classed 
in  the  next  division  as  the  Cat  Head  limestone,  and  are  the  highest 
seen  on  the  lake,  of  the  lowest  division  of  the  limestones.  The  fossils 
collected  are  referred  to  the  following  species  by  Dr.  Whiteaves  :—       .t^'hS*™ 

Pcuceolus  gregarius,  Billings.  " 

Hdy sites  catenularia  L.,  var.  gracilis^  Hall. 

ColumiKiria  cUveolata,  Goldfuss. 

Streptelasma  rohustuni,  Whiteaves. 

Sirophomena  trilobata,  Owen. 

Rafinesquina  lata.  White. 

Hormotoma  Winnipegensis,  Whiteaves. 

Madurea  Manitobensis,  Whiteaves. 

Loxonema  WinnipegeTise,  Whiteaves. 

Endoceraa  suhanntdatum^  Whitfield. 

OncocercLS  Whiteavesii,  Miller. 

Cyrioceras  Manitohense^  Whiteaves. 
"         IcUicurvatum,    Whiteaves. 
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Cat  Head  limestone. 

Above  the  series  described  as  the  Lower  Mottled  limestone,  are 
Characters,      cream-coloured  dolomitic  limestones  of  a  general  even  colour  and  tex- 
ture and  rather  fine-grained,  in  which  are  found  numerous  nodules  of 
chert  of  varying  sizes.     The  exposures  of  these  beds  are  seen  in  greatest 
thickness  along  the  northern  sides  of  Cat  Head  and  McBeth  Point,  and 
are  continued  westward  to  Lynx  Bay.     At  the  western  end  or  near  the 
entrance  to  Lynx  Bay,  the  cliff  is  twenty-five  feet  from  the  lop  bed  to 
Lynx*Bay.       water-level.     The  lower  part,  seven  feet,  is  a  soft,  even-grained,  yellow 
dolomitic  limestone  followed  by  two  feet  of  the  same  regular  fine-grained 
stone,  but  containing  large  concretions  of  cherty  matter  which  seem  to 
have  had  some  influence  in  breaking  up  the  beds.     The  lines  of  fracture 
run  outward  from  the  nodules  as  though  from  the  effect  of  an  expansive 
force.     One  kidney-shaped  nodule,  the  largest   in  the  cli£^  measured 
Chert  nodules,  two  feet  long  and  eight  or  ten  inches  in  depth.     Above  this  broken 
band  is  three  feet  of  beds  of  yellow  limestone,  succeeded  by  another 
broken  band  of  three  feet,  containing  also  many  large  nodules.     Many 
of  these  suggest  sponges  or  corals  from   their   shape  at  least,  but  no 
structure  was  noted  in  them.     The  upper  beds  are  not  so  cherty,  and 
the  top  one  is  covered  on  the  upper  surface  by  rough  raised  fucoidal 
markings,  though  not  accompanied   by   a   mottling  in  colour   as  in 
similarly  marked  beds  in  the  divisions  above  and  below.     Towards 
the  east  the  broken  bands  vary,  and  are  Itss  distinguishable  from  the 
rest  of  the  section,  and  at  Cat  Head  the  lower  twenty-seven  feet,  which 
seems  to  be  of  the  same  rock,  has  become  evenly  spotted  with  small 
cherty  concretions,  and  the  beds  are  not  so  irregularly  broken  up.     The 
upper  part  of  the  section  there,  shows  nearly  twenty  feet  of  thick  beds 
of  yellow,  granular,  dolomitic  limestone,  weathering  rough  and  honey 
combed.     One  bed  of  two  feet  and  a  half  in  thickness,  the  top  of  which 
is  forty  feet  from  the  water,   shows  a  much  more  marked  fucoidal 
structure,  the  softer  spots  easily  weathering  away,  leaving  a  very  rough 
face.     There  is  no  marked  distinction  between  the  contiguous  bedsr 
but  the  rock  from  the  upper  part  can  easily  be  separated  from  that  of 
the  middle  of  the  section.      A  correlation  of  beds  in   different  ex- 
posures is  difficult.     The  beds  at  the  top,  or  at  an  elevation  of  twenty- 
five  feet  above  the  lake, two  miles  west,  seem  to  correspond  with  those- 
at  about  twenty-eight  feet  at  Cat  Head,  showing  a  dip  west  of  only 
three  or  four  feet  in  two  miles.     This  dip  must  increase  westward  or 
these  beds  would  be  seen  at  Clark  Point,  where  much  newer  ones  occur* 

The  extreme  end  of  Cat  Head  is  an  overhanging  cliff  with  the  base 
Head         exposed  to  the  denuding  agency  of  the  waves,  and  in  consequence  large 
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blocks  frequently  fail.     But  they  seem  to  be  easily  broken  up  f 
debris  is  swept  into  the  bay  to  the  east,  forming  a  high  gravel-rtagt? 
around  the  bay  and  out  to  a  former  island,  the  northern  end  of  which  ]yj[c.Betb 
is  McBeth  Point     Here  is  a  small  cliff  of  the  same  dolomitic  limestone  I'oint. 
with  cherty  nodules,  showing  about   twelve  feet  of  beds.     They  are 
easily  split  into  thin  slabs,  and  from  these  at  various  times  a  large 
collection  of  fossil  remains  have  been  collected.     The  following  list, 
combined  with  those  from  Inmost  Island,  may  be  taken  as  forming  a 
&irly  complete  series  from  this  division. 

list  of  fossils  from  the  Cat  Head  limestone,  at  McBeth  Point : —        List  of  fcmmlK. 
Chondrites  cuneatusj  Whiteaves. 

"  cupressinuSf  Whiteaves. 

AtUacopella  Winnipegensis,  Whiteaves. 
Trichospongia  hystrix,  Whiteaves. 
Thamnograptvs  ajfinis,  Whiteaves. 
InocatUU  Ca/nadenais,  Whiteaves. 
Holy  sites  ccUentUaria  L.,  var.  gracilit*,  Hall. 
GlyptocrimM^  sp.  undeterminable. 
Teeniaster,  sp.  undeterminable. 
LingtUa  obttisa,  Hall. 
Strophomena  incurvata^  Shepard. 
Rafinesquina  latOy  Whiteaves. 
Leptcena  unicostata,  Meek  and  Worthen. 
Orthis  triceivarioy  Conrad. 
Rhynchotrema  inequivalviSy  Castelneau. 
Ctenodonta  stAbnasuta^  Ulrich. 
Liospira  Americana^  Billings. 
Madurea  Manitobensis,  Whiteaves. 
Conularia  asperata^  Billings. 
EndocercLS  subanntUatum,  Whitfield. 

"         Simpsoni,  Billings. 
Poterioceras  apertum,  Whiteaves. 
Asaphus  gigaSy  De  Kay. 

*'      maacimus,  Locke. 

At  the  south-east  side  of  the  entrance  to  Kinwow  Bay,  exposures  of  Inmostlsland. 
thin-bedded,  fine-grained,  dolomitic  limestone,  are  seen  on  an  island  lying 
near  the  shore.  This  is  Birch  or  Inmost  Island,  and  the  rocks  exposed 
are  probably  not  far  below  those  of  Cat  Head.  These  are  probably  the 
lowest  of  this  division  seen  on  the  lake,  and  there  ib  probably  a  gap 
between  them  and  the  upper  ones  of  Jack  Head  Island.  The  list  of 
fossils  found  at  this  island  contains  many  found  at  McBeth  Point, 
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Island. 


but  also  adds  many  not  found  elsewhere.     It  may  be  here  remarked 
that  the  state  of  preservation  in  which  these  are  found  enabled  Dr 
Whiteaves  to  identify  more  varieties  than  was  possible  in  many  of  th 
specimens  from  other  exposures. 

List  of  fossils  from  Inmost  Island  : — 

Chondrites  patultoSj  Whiteaves. 

"         gracillitmis,  Whiteaves. 
Pasceolus  gregarivs^  Billings. 
Inocaulia  Canadensis,  Whiteaves. 
Glyptocrinus,  sp.  undeterminable. 
LingvXa  elongaia,  Hall. 
Strophomena  tncurvcUa,  Shepard. 
Bafinesquina  ddtoidea,  Conrad. 

"  altemaiay  Emmons. 

Leptcena  unicostata,  Meek  and  Worthen. 
Plectamhonites  sericea,  Sowerby. 
Ortliis  tricenaria,  Conrad. 
Zygospira  recurvirostra,  Hall. 
PalcBopteria  parvula,  Whiteaves. 
Clinopistha  antiqtia,  Whiteaves. 
Edmondia  vetttsta,  Whiteaves. 
Tetranota  bidorsata,  Hall. 
Pleurotomaria  margaritoides,  Whiteaves. 
Liospira  America/na,  Billings. 

*'      angustata,  Ulrich  and  Scofield. 
Madurea  Manitobensis,  Whiteaves, 
Comdaria  asperata,  Billings. 
Oncoceras  Wkiteavesii,  Miller. 
Asaphus  Sf^sce,  Whitfield. 

"     gigasj  De  Kay. 
Illcenus  AmericanuSf  Billings. 
Bronteus  lunatiLs,  Billings. 

Exposures  on  the  north  side  of  Outer  Sturgeon  Island,  north  of 
Saskatchewan  Point,  are  of  beds  which  belong  to  this  division,  and 
are  probably  of  the  upper  part.  On  the  northern  point,  a  lot  of  loose 
limestone  blocks  are  lying  on  the  face  of  a  low  exposure  of  horizontal 
beds  of  a  hard,  semi-crystalline,  dolomitic  limestone.  The  lower  beds 
are  close  grained,  somewhat  similar  to  the  Cat  Head  rock  and  contain 
many  nodules  of  chert.  Above  is  a  semi-crystalline  limestone,  in  some 
of  the  beds  resembling  a  sandstone,  but  generally  composed  of  frag- 
ments of  shells.     Of  this  there  is  six  feet.     Four  feet  of  thinner  beds 
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are  on  the  top  and  are  seen  to  contain  few  traces  of  fossil  remains.     The  Outer 
broken  material  from  this  cliff  has  been  carried  partly  round  the  island  island. 
in  both  directions,  forming  high  gravel -beaches  and  bars.     That  to 
the  south-west,  forms  a  long  bar  extending  nearly  half  a  mile  from  the 
island,  though  part  of  the  material  for  it,  is  derived  from  shelving 
rock  not  far  below  water-level.     The  fossils  collected  from  this  ex- 
posure  consist   of  the   following    species : — StropJiomena    incurvata, 
Zygospira   recurvirostray    Ctenodonta  aatartce/ormis^   Maclurea  Mani-  Foasila. 
tobensis,    Conularia  asperata^   Endoceraa  aubanniilatum,    Actinoceras 
Bichardsoniiy  and  Cheirurus  pleurexantliemus. 

Among  the  St.  Martin  Islands,  no  exposures  of  rock  in  place  were  St.  Martin 
seen  on  those  visited,  but  loose  rock,  in  the  form  of  high  gravel-beaches,  igjands. 
having  the  same  character  as  the  beds  above  described,  is  a  common 
feature,  and  it  is  supposed  that  the  surface  of  the  beds  may  be  just 
under  the  lake-level.  On  Reindeer  Island  no  exposures  are  seen,  but 
the  same  loose  rock  was  also  noted,  though  toward  the  northern  end, 
loose  blocks  of  the  Lower  Mottled  limestone  were  seen  in  the  boulder- 
clay. 

The  Cat  Head  limestone  is  exposed  at  Howell  and  Robinson  points,  on  North  of 
the  west  shore,  north  of  Selkirk  Island.  The  cliffs  there  are  mainly  of  |*vct.*^**^^*'^ 
the  Upper  Mottled  limestone,  but  the  lower  bed  is  of  the  fine-grained, 
dolomitic  limestone,  such  as  characterizes  the  Cat  Head  beds  and  repre- 
sent the  highest  rock  of  this  division  seen  on  the  lake.  A  few  feet 
only  is  there  exposed  near  the  water-line,  and  it  is  quite  possible 
that  the  whole  thickness  of  the  division  is  much  less  than  at  Cat 
Head. 

Upper  Mottled  limestone. 

The  exposures  in  the  valley  of  the  Red  River,  below  Winnipeg,  are  Characters. 
all  of  a  light-yellowish  mottled  limestone  familiar  to  the  residents  as 
the  building  stone  used  in  Winnipeg  from  the  quarries  at  East  Sel- 
kirk. This  is  a  soft  limestone,  containing  about  seventeen  per 
cent  of  carbonate  of  magnesia,  and  seventy-eight  to  eighty-two  per 
cent  of  carbonate  of  lime.  The  colour  is  a  light  cream,  mottled  with  dark- 
yellow  to  brown,  spots  or  irregular  markings.  The  stone  dresses 
easily,  and  also  bums  to  a  very  good  lime. 

On  the  Red  River,  exposures  are  not  frequent.  Low  shelving  lime- 
stone crosses  the  river  at  St.  Andrews,  but  very  little  is  exposed,  being 
covered  for  the  most  part  by  drift. 
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At  the  Stone  Fort,  or  Lower  Fort  Garry,  an  exposure  of  eight  to 
ten  feet  of  limestone  in  horizontal  b^ds  is  seen  on  the  western  bank, 
near  the  mouth  of  a  small  stream  entering  above  the  fort.  This  ex- 
posure was  noted  by  Major  Long  during  his  expedition  to  the  sources 
of  the  St.  Peter  River  in  1823,  but  no  fossils  were  found  in  it^  and 
the  first  discovery  of  the  fossiliferous  character  seems  to  have  been  made 
by  D.  D.  Owen  in  1848.  He  also  noted  the  dolomitic  character  of 
the  rock  and  published  two  analyses  which  are  given  below  *  : — 

'  Compact  limestone  containing  Leptcena. 

Carbonate  of  lime 53*7 

Carbonate  of  magnesia 40*5 

Insoluble  matter 8 

Alumina,  oxide  of  iron  and  magnesia 40 

Water,  and  loss 10 

100  0 

^  Spotted  and  banded  limestone  from  Red  River  containing  Casdno- 
pora  stdcata. 

Carbonate  of  lime 78'1 

Carbonate  of  magnesia 17"8 

Insoluble  matter 10 

Alumina,  oxide  of  iron  and  manganese 1*4 

Water  and  loss 17 


1000 


This  has  long  been  quarried  for  making  lime  and  for  building  stone. 
The  walls  of  the  fort  and  warehouses  have  been  built  from  stone  ob- 
tained from  this  vicinity,  and  stone  was  also  quarried  here  for  the  asy- 
lum at  Selkirk  during  the  winter  of  1883-84.  The  character  of  the 
stone  is  that  of  a  soft  mottled  limestone,  white  and  brownish,  dressing 
easily,  and  similar  to  that  of  East  Selkirk.  Dr.  Whiteaves,  in  vol. 
III.,  part  III.,  Falseozoic  Fossils,  discusses  the  collections  of  fossils  pre- 
viously made  at  this  locality,  and  mentions  this  as  the  first  locality  at 
which  fossils  were  found  in  these  limestones.  The  following  list  is 
compiled  from  the  above  report,  and  probably  includes  ail  the  well 
identified  species  collected  to  date. 

ReceptaciUites  Otveni,  Hall. 

hchadites  lotvensisj  Owen. 

Pasceolics  ffregaritts,  Billings. 

Halysxtea  catenulariay  L.,  var.  gracilis,  Hall. 

Columnaria  alveolcUa,  Goldfuss. 

Diphyphyllum  Stokesi,  Edwards  and  Haime. 

Streptelasma  rohv^tum,  Whiteaves. 

*  Report  by  D.  D.  Owen  on  Geology  of  Wisconsin,  Iowa  and  Minnesota,  1852,  p.  181. 
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Protarcea  vetusta^  var.  magnay  Whiteaves. 

Favosites  prolificus^  Billings.  Fossils  from 

Calapcecia  Canadensis,  BUlings.  ^*  ^'''^^^• 

Pachydiciya  magnipara,  Ulrich. 

"  acuta,  Hall. 

Phylloporina  Trentonensis,  Nicholson. 
Manticulipora  Wetherbyi,  Ulrich. 
Byihoti'ypa  laxata,  Ulrich. 
Strophomena  incurvata,  Shepard. 

"  rugosa,  Blainville. 

Rafinesquina  alternata,  Emmons. 

"  lata,  Whiteaves. 

Lsptcsna  unieostata.  Meek  and  Worthen. 
PUetambonites  sericea,  Sowerby. 
Orthis  testudinaria,  Dalman. 
Platystrophia  biforata,  Schlotheim. 
Rhynehotrema  uiequivalvis,  Castelneau. 
Byssonychia  intermedia,  Meek  and  Worthen. 
Modiolopsis  angtutifrons,  Whiteaves. 
Conocardium  antiquum,  D.  D.  Owen. 
Salpingost&ma  Buellii,  Whitfield. 
Canraddla,  sp.  uncertain. 
PUurotomaria  muralis,  D.  D.  Owen. 
Trochonema  umbilicatum,  Hall. 
Eunema  strigillatum,  Salter. 
Fvsispira  injlata,  Meek  and  Worthen. 

"        elangata^  Hall. 
Endoceras  suhannulatum,  Whitfield. 

"         crasnphoncUum,  Whiteaves. 
Actinoceras  RicJiardsonii,  Stokes. 

"  Bigsbyi,  Brown. 

"  Allumettense,  Billings. 

Tripteroceras  semiplanatum,  Whiteaves. 
Poterioeeras  nobUe,  Whiteaves. 
Aparchites  Whiteavesii,  Jones. 
Calymene  senaria,  Owen. 
Asaphus  SuscB,  Whitfield. 
nUenus  Amjericanus,  Billings. 
Bumastus  Trentonensis,  Clarke. 
Cheirurus  pleurexanihemus,  Green. 
Staurocephaliis,  sp.  undeterminable. 
Lichas  cucuUus,  Meek  and  Worthen. 
"       comiUuSf  Clarke. 
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East  Selkirk. 


larry  at 
St  Selkirk. 


At  East  Selkirk  there  are  two  exposures,  one  on  the  banks  of  Cooks 
Creek,  to  the  west  of  the  station,  and  the  other  to  the  south  and 
across  the  creek.  The  first  has  not  been  used  extensively  as  a  quarry, 
owing  to  the  depth  of  loose  material  above  the  rock.  The  second  is  on 
higher  ground,  and  the  rock  is,  as  far  as  seen,  in  large  loose  blocks, 
though  some  of  it  may  be  in  place.  The  following  description  of  tlie 
quarry  by  the  late  Prof.  J.  Hoyes  Panton  is  very  graphic  and  full  :* — 

*  The  exposure  is  not  very  extensive  as  yet,  the  quarry  being  opened 
but  a  comparatively  short  time.  As  you  approach  this  place  froni  the 
station  you  perceive  that  there  is  a  slight  elevation,  well  defined  in  the 
vicinity  of  the  outcrop.  Looking  at  the  face  of  the  rock  you  observe 
that  the  strata  are  covered  with  about  four  feet  of  loose  drift  in  the 
southern  part,  but  full  ten  in  the  northern.  In  this  are  numerous 
boulders,  a  few  gneissoid,  but  most  of  them  the  same  material  as  the 
solid  rock,  and  of  a  more  or  less  angular  nature.  The  strata  on  the 
east  side  is  quite  horizontal,  but  on  the  west  very  much  tilted.  There 
appears  to  be  a  break  through  the  centre  of  the  quarry,  indicating  a 
marked  upheaval  at  one  time.  *  *  *  Qn  the  west  side  there  are 
immense  fragments,  lying  at  an  angle  of  45°  with  vacant  spaces  like 
caves  below  them.  From  the  raised  appearance  of  this  part  it  seems 
as  if  the  apparent  mound  over  the  quarry  has  had  its  origin  in  this 
upheaval. 

*  Fossils  appear  after  the  first  layer  of  rock  is  removed.  Ko  part  of 
the  quarry  as  yet  seems  more  prolific  than  another.  The  layers  of 
rock  are  about  two  feet  thick  and  exposed  to  a  depth  of  about  twelve 
feet.  Neither  from  personal  observation  nor  from  questioning  the 
workmen  have  I  been  able  to  ascertain  that  certain  fossils  character- 
ize particular  beds.  The  most  casual  observer  could  not  fail  to 
observe  the  fossils  on  the  stones  of  this  place.  Remains  of  cephalo- 
pods,  corals  and  the  genus  receptaculites  are  seen  on  every  side,  the 
last  being  exceedingly  common.  The  cephalopods  are  numerous  and 
large — several  five  to  seven  inches  in  diameter  have  been  observed. 

*  The  rock  from  this  place  is  largely  used  in  Winnipeg  for  orna- 
mental stone.  Being  comparatively  soft  it  dresses  readily  and  takes 
a  good  finish,  and  when  burnt  produces  a  very  white  lime.  It  is  of 
a  grayish- white  colour,  and  effervesces  strongly  on  treatment  with 
cold  hydrochloric  acid.  It  presents  a  peculiar  mottled-like  appear- 
ance which  adds  much  to  its  beauty  as  an  ornamental  stone.  This 
strange  mixture  of  brown  and  white  is  difiScult  to  account  for.  In 
some  cases  it  appears  as  if  its  origin  might  be  due  to  seaweed  re- 

•Transaction  No.  15,  Man.  His.  and  Sc.  Soc.,  Winnipeg,  1884. 
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maiiis.     Often  th«  coloured  portio  i  approaches  the  colour  of  yellow  „ 
ochre,  and  seems  strongly  impregi  .ated  with  iron,  while  the  interven-  quarry, 
ing  spaces  are  more  or  less  colou)  ed.     So  marked  is  this  mottled  con- 
dition that  the  stone  from  Selkiik  district  can  be  distinguished  at 
once  from  the  rock  described  in  a  subsequent  part  of  this  paper.' 

Mr.  Tyrrell's  notes  contain  also  a  description  and  as  it  is  later,  it  xyrrell's 
shows  some  features  not   disci  jsed   before.      The  following  is  the  description, 
extract :   '  It  [the  quarry]  is  a  pit  on  the   west  side  of  a  small  knol  • 

cut  down  to  a  depth  of  about  twelve  feet.  The  exposed  face  runs 
S.  35*"  E.,  and  the  north  end  of  the  exposure  consists  of  horizontall 
thick-bedded  limestone  for  seven  feet,  overlain  by  five  feet  of  till  or, 
boulder-olay,  consisting  of  white  clay  holding  fragments  of  limestone 
lying  in  every  direction.  The  surface  of  the  limestone  under  this 
very  irregular  till,  is  rough,  not  being  scored  or  polished.  The  southern 
portion  of  the  exposure  consists  of  large  irregular  masses  of  limestone, 
lying  in  all  directions,  between  which,  the  spaces  are  packed  with 
smaller  masses  and  white  clay,  often  with  a  few  pebbles  and  smaU 
boulders  of  the  Archsean  rocks.  This  has  evidently  been  a  pre-glacial 
hill  of  limestone,  and  the  glacier  from  the  north-east  has  broken  off  the 
upper  portion  and  shoved  it  down  as  a  tail-deposit  behind.  Near  the 
station,  only  a  few  hundred  yards  away,  it  is  necessary  to  dig  about 
thirty  feet  to  the  limestone  rock.' 

Many  fine  specimens  of  fossils  have  been  bbtaixied  here  by  officers  q^ii^.-     •  . 
of  the  Geological  Survey,  and  others,  notably  Mr.  A.  McCharles  and  fossils. 
Prof.  Fanton,  have  contributed  to  the  collection  now  in  the  Geological 
Survey  Museum.     The  following  listis  compiled  from  T)r.  Whiteaves's 
report  and  contain  the  names  of  specimens  obtained  from  all  sources  : 

list  of  fossils  from  East  Selkirk  : — 

SeceptaculUea  Otveni,  Hall.  list  of  fossils. 

Haiysites  ccUemUaria^  L.,  var.  gracilis,  HaU. 

Tetmdium  fibrcUunif  Safford. 

Coltunnaria  atveoUUa,  Goldfuss. 

Streptdasma  robiMtum,  Whiteaves. 

Favosites  prolificitSy  Billings. 

CalapcBcia  Cimadensis,  Billings. 

Mesotrypa  Sdkirkensi^^  Whiteaves. 

Straphomena  incurvcUa,  Shepherd. 

"  trilohatay  Owen. 

Rafinesquina  atteimcUa,  Emmons. 

"  lata,  Whiteaves. 

Madurea  Manitoherms,  Whiteaves. 
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Fossila  from        EndoeenM  subannuUUum^  Whitfield. 

FU>11rir1r  __ 

*'        8cras9%si^honaiumy  Whiteavee. 
Actinoceras  Bichardaonii,  Stokes. 

"  Bigsbyi,  Bronn. 

Orthoceraa  magniauicatum^  Billings. 

"         Sdkirkense,  Whiteaves. 
Tripteroceraa  Lambii,  Whiteaves. 
Poteriocercu  nobUe,  Whiteaves. 
Oncoceraa  magnum^  Whiteaves. 
Trochocercu  McCharlesiiy  Whiteaves. 
Asaphus  Su8(Ey  Whitfield. 
lUcenua  Americanus,  Billings. 
Bumastv^  TrentonenHe,  Clarke. 
Pterygometoptu  callicephalus,  Hall. 
C?ieirunt8  pleu/rexcmthenvu8y  Green. 
StaturocephaltbSy  sp.  undeterminable. 

The  presence  of  corbonate  of  magnesia  in  this  stone  is  shown  in  the 
subjoined  analysis  and  is  practically  the  same  as  that  found  by  I^- 
D.  Owen  in  the  spotted  and  banded  limestone  at  Lower  Fort  Garry. 

Analysis  of  building  stone  from  quarry  at  East  Selkirk.* 
Analysia  of  *  Specific  gravity,  (temp.  60°  F.)  2-7025.     Weight  of  one  cubic  foot, 

buUdmg  stone  (calculated  froin  specific  gravity)  168-9  pounds. 

*  Absorbing  power — (the  numbers  represent  the  absorption  obtained* 
by  the  aid  of  the  air-pump). 

*  Water  absorbed,  per  cent,  3-471.     Weight  of  water  absorbed  "7 
one  cubic  foot  of  the  rock,  5-86  lbs. 

*  After  drying  at  100'  C,  its  composition  was  found,  by  Mr.  F-    ^' 

Adams,  to  be  as  follows : — 

Carbonate  of  lime 82*612 

Carbonate  of  magnesia 16922 

Ferric  oxide  and  alumina 0'902 

Silica  (dissolved) 0  032 

Insoluble  matter 0913 

100-781 

Another  exposure  of  these  beds  is  described  by  Mr.  A.  McCb*'^*^ 
as  being  on  Sec.  6,  Tp.  13,  R.  VI.  east,  about  five  miles  to  the  south- 
east of  Selkirk  Station.     *  There  is  a  natural  exposure  of  similar  stra 
in  two  small  hopper  shaped  holes  close  to  each  other  at  the  junction 
a  low  marsh  with  one  of  the  gravel  ridges  that  are  so  common  i^^^^ 

*  Report  of  Progress  for  1882-84,  p.  1.  part  M.M. 
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locality.    The  stone  is  thinner-bedded,  and  therefore  broken  into  smaller  Exposutcb 
blocks   than  at  the  Selkirk  quarries,  though  otherwise  the  same  in  elsewhere. 
every  respect.     But  this  outcrop  is  seldom  worked,  as  it  is  usually 
under  water  in  ordinary  seasons.'  * 

It  is  impossible  to  judge  the  exact  position  of  these  with  relation  to 
the  Selkirk  beds,  but  they  may  be  lower.  The  beds  at  Lower  Fort 
Ckkrry  are  of  about  the  same  horizon  as  those  at  Selkirk. 

On  the  lake  northwards,  similar  beds  were  seen  at  the  mission  on  Month  of 
Fisher  River,  but  the  fossil  remains  found  were  of  an  obscure  nature  Fiaher  River. 
and  only  one,  Actinocer<M  Bigshyi  can  be  definitely  determined.     This 
has  also  been  found  at  Lower  Fort  Garry  and  East  Selkirk  and  ranges 
down  through  the  lower  divisions.     The  exposure  there  is  in  the  bed 
of  the  river  at  the  first  rapids.     It  shows  two  feet  of  a  soft  f ragmental 

rock  containing  small  crystals  of  calcite  and  white  streaks  from  the 

remains  of  shells,  &c. 

Yellow  spots  give  it  the  same  mottled  appearance,  and  in  hardness 
it  closely  resembles  the  Selkirk  stone.  The  rock  contains  many  softer 
pulverulent  portions.  To  some  extent  the  same  is  the  case  with  the 
Selkirk  stone.  A  few  fossils  not  identified  were  a  valve  of  a  large 
brachiopod  and  a  coiled  cephalopod. 

One  mile  south  from  the  mission,  a  ridge  elevated  four  or  five  feet 
above  the  general  surface,  is  covered  with  slabs  and  loose  blocks  of 
limestone.  They  appear  to  be  derived  from  beds  below,  but  may  have 
been  moved  a  short  distiaace.  The  absence  of  other  varieties  of  lime- 
stone seems  to  point  to  their  being  near  the  parent  beds.  The  slabs 
are  of  a  dark-yellow  granular  limestone  with  many  cavities  partly  filled 
with  a  light,  ochreous  powder.  A  few  fossil  brachipods  and  a  branching 
coral  something  like  DiphyphyUum  Stokesi  are  found  in  this  rock,  which, 
if  in  place,  must  be  at  least  eight  feet  above  the  whitish  limestone  in 
Fisher  River. 

In  the  northern  part  of  the  lake,  there  are  beds  which  are  con-  North-weet 
sidered  to   be  of   the  same  horizon  as  those  of  Selkirk,  but  their  "^^"^  <>f  l*'^®- 
characters  are  varied.     The  mottled  parts  are  rather  darker  in  colour 
and  much  harder,  and  the  thickness  of  the  division  is  much  reduced. 
Above  these  and  apparently  just  below  the  Stony  Mountain  shales,  are 
much  darker  beds  with  several  clayey  layers. 

Other  exposures  are  seen  at  Dancing  Point,  where  a  low  cliff  shows 
four  feet  and  a  half  above  the  water,  extending  100  yards  along  the    "*°™*'^  ^"^ 

'TnuuactioQ  No.  27.    Hist.  &  Sc  Soc.  of  Man.,  Winnipeg,  1887. 
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DancingPoint  shore.  The  beds  are  about  horizontal,  and  the  surface  forms  a  flat 
table,  which  has  been  somewhat  smoothed  by  glacial  action  and  shows 
a  few  striae.  This  rock  is  a  dark,  semi-crystalline,  dolomitic  limestone 
rather  harder  than  that  at  Selkirk.  A  few  badly  preserved  fossils  were 
obtained  here,  including  Streptdasma  robvstum  and  Orthia  proavUa. 

Caracallen  Opposite  the  St.  Martin  Islands,  at  Carscallen  Point,  are  several 

Pomt.  exposures  of  beds  which  possibly  occur  just  above  the  Dancing  Point 

rock.  They  are  of  a  soft  impure  limestone,  dull  yellowish-gray,  and  aemi- 
crystalline,  in  beds  from  two  to  three  feet  thick,  but  splitting  up  into 
thin  flags.  The  thickness  exposed  in  the  bay  to  the  north  of  the  point 
is  eleven  feet  ten  inches.  Under  this  is  a  fine-grained  yellow  limestone, 
the  upper  part  evidently  fragmental — a  few  inches  of  a  thin  bed  at  the 
top  being  a  conglomerate  with  rounded  pebbles  of  the  same  material 
as  the  matrix,  though  not  of  as  dark  a  colour.  Of  these  fine-grained 
beds  there  is  about  two  feet  three  inches  shown  above  the  water. 
The  stone  breaks  readily  with  a  smooth  fracture  and  on  a  weathered 
surface  the  conglomeritic  nature  of  the  upper  part  is  strongly  shown. 
This  exposure  is  on  a  slight  anticline  which  brings  up  the  yellow 
beds  at  the  centre.  On  the  point  the  beds  exposed  are  practically  the 
same  as  those  in  the  bay  noted  above.  They  dip  slightly  to  the  west^  and 
at  the  water-line  another  bed  of  the  fine-grained  limestone  is  exposed,  in 
which  are  seen  some  obscure  fossils.  In  the  upper  part  the  confflom- 
eritic  band  does  not  show  in  as  marked  a  manner  as  at  the  last 
exposure.  The  upper  part  of  the  section  consists  of  the  dark-yellow 
semi-crystalline  rock  noted  above.  Of  this  there  is  a  thickness  of  ten 
feet  in  which  a  few  fossils  were  found.  The  following  comprising 
those  that  have  been  identified : — Strophoniena  trUohcUa^  Bhynduh 
iXema  capax  and  Orthoceraa  andlua, 

CUrk  Point.  ^^  band  is  again  exposed  at  Clark  Point  (Limestone  Point  of 
Hind)  the  north-west  comer  of  Sturgeon  Bay,  in  a  cliff  showing  a  ver- 
tical section  of  fourteen  feet.  In  the  upper  part^  the  beds  are  a 
yellowish-gray  limestone,  with  several  thin  bands  of  soft  clay  parting 
the  beds.  The  stone  is  soft  and  easily  broken  up,  showing  a  good  deal 
of  clayey  impurity.     The  section  shown  is  as  follows,  in  descending 

order : — 

Feet  Inches. 

Greenish-grray,  soft,  impure  limestone 2  6 

Seam  of  light  clay 0  1 

Beds  in  some  places  very  rotten  and  easily  broken,  argillaceous  2  3 

Clayey  bed 0  3 

Harder  limestone,  gray-green,  earthy 2  10 

Shaly  band  and  dark  impure  limestone 2  6 

Blue  limestone,  weathering  gray 4 

Bluish-gray  limestone,  harder  than  rest  of  section 4  0 

74  "^ 
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Fossils  found  in  these  beds  : — InocatUia  CanadensUy  Stropltomena  West  aide 
trUobfMia,  Leptcena  unieostcUaj  Madurea  ManilobenaiSy  Trochonenut  uvnr  Sturgeon  Bay. 
hH^CQSta'm^  Actinocertu  Jiichardsanii,  A.  Python^  Orthocercu  WkUeavesix 
and  Troehaceraa  McCharlesii. 

Similar  beds  are  exposed  at  the  mouth  of  the  Little  Saskatchewan 
River.  That  is,  the  lower  beds  of  the  above  section  are  probably  found 
there,  but  the  remaining  ones,  extending  to  the  foot  of  the  rapids 
seem  to  be  denuded,  leaving  perhaps  a  higher  bed  exposed  there. 
These  seem  to  be  passage  beds  to  the  shales  of  the  Stony  Mountain 
formation,  and  similar  ones  may  perhaps  be  found  along  the  Red  River 
near  'Winnipeg.  The  rocks  at  Bishops'  quarry  near  St.  Andrews  are 
deHcribed  as  being  fine-grained,  dark-yellow,  and  are  doubtless  the 
lower  part  of  the  transition  beds,  though  they  suggest  very  much  the 
rock  at  the  lower  part  of  the  section  at  Carscallen  Point. 

In  the  northern  part  of  the  lake,  the  section  of  the  Upper  Mottled  Northern 
limestone  seen,  is  of  no  great  thickness,  comprising  those  beds  exposed 
on  Selkirk  Island  and  on  the  points  on  the  mainland  northward- 
Between  this  and  the  Silurian  at  the  rapids  on  the  Saskatchewan 
River,  there  are  no  exposures,  and  the  soft  beds  of  the  Stony  Mountain 
formation  have  been  denuded,  'while  the  possible  thickness  of  this 
formation  is  reduced  to  a  very  thin  section.  The  mottled  beds  of  Sel-  Selkirk  Island 
kirk  Island  are  exposed  in  several  points  around  the  island.  The  lowest 
are  at  the  north  end.  There  the  exposure  shows  ten  feet  of  a  hard 
dolomitic  limestone,  mottled  with  dark  olive-brown  spots,  the  mat- 
rix generally  a  dark  yellow.  This  is  in  thin  or  shattered  beds  which 
seem  to  lie  about  horizontal.  The  lower  beds  are  richer  in  fossil 
remams,  but  do  not  hold  a  great  variety.  Those  identified  by  Dr. 
Whiteaves  are  the  following : — Streptelasma  robuatuniy  Orthia  proavita^ 
Bkynchotrema  capaXj  Orthodeama  affiney  Madurea  Manitobensis,  and 
Aclinoceras  Bichardsonii, 

Two  miles  south,  on  the  western  side  of  the  island,  limestone  is 
again  seen  in  cliffs  showing  twelve  feet  of  beds.  These  are  quite 
thick,  but  are  easily  broken  up  into  irregular  fragments,  in  fact  the 
face  of  the  cliff  is  shattered.  Very  few  fossils  seem  to  be  preserved  in 
this  rock,  which  is  a  hard  dolomitic  limestone  of  a  yellow  colour,  with 
darker  stains  running  through  it.  The  darker  parts  are  much  harder 
than  the  light,  and  the  surfaces  of  beds  or  fractures  are  in  consequence 
lumpy.  These  beds  are  again  seen  in  clifEs  a  mile  and  a  half  farther 
south.  Near  the  south  end  of  the  island  fiat  beds  occur  near  the 
water's  edge.  They  are  somewhat  harder  and  finer-grained  than  the 
last,  and  of  a  dark  orange  colour — where  polished   they  are  dark 
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reddish  yellow.  The  top  surface  is  planed  by  glacial  action,  and  a  few 
fine  strife  are  observed  bearing  south.  On  the  eastern  side  of  the 
southern  end  of  the  island  broken  cliffs  continue  to  abreast  of  Horse- 
shoe Island,  on  which  is  also  an  exposure.  These  show  about  twelve 
feet  of  a  hard  dolomitic  limestone  similar  to  the  upper  part  of  the 
exposure  at  the  north  end  of  the  island.  The  fossils  are  badly  pr&> 
served,  and  no  new  species  are  added  to  those  enumerated  abov& 

On  the  mainland)  these  beds  are  seen  in  several  exposures, 
running  from  a  point  west  of  the  north  end  of  Selkirk  Island 
(Robinson  Point)  to  Howell  Point,  near  the  Eagle  Islands.  At 
Robinson  Point  nearly  twenty  feet  is  shown.  The  upper  beds  are 
thick,  measuring  4  feet  3  inches  and  5  feet  6  inches,  then  in  the  lower 
part — ten  feet — what  appear  to  have  been  thick  beds  are  very  much 
broken  up  into  thinner  layers.  Passing  northward  the  beds  rise 
slightly,  bringing  up  lower  beds  which  are  of  a  finer  grain,  and  as  before 
noted,  approach  the  characters  seen  in  the  Cat  Head  rocks  and  resemble 
very  much  those  on  Outer  Sturgeon  Island. 

A  large  collection  of  fossils  was  made  at  Robinson  Point,  and  those 
identified  by  Dr.  Whiteaves  were  of  the  following  species ; — Pasceolus 
gregaritis,  Halysitea  catenularia  var.  gracUis,  Streplelctsma  robustumj 
Dinoholvs  panma,  Strophomena  trilobatay  Leptcena  unicostcUa,  Orthis 
stLbqttadrataf  0.  proavita^  Hhynchotrema  capax,  Tetranota  bidorsatOj 
Pleurotomaria  Stokesianay  Maclurea  Manitobensis,  SubiditeSj  Adinr 
oceras  Bichardsonii,  and  Aaaphiia  gigas, 

A  few  miles  north  at  a  point  to  the  south  of  the  mouth  of 
Sturgeon-gill  River,  Mr.  Tyrrell  measured  several  sections.  The  beds 
are  similar  to  those  of  Robinson  Point,  with  the  addition  below  of  beds 
resembling  the  chertj  beds  of  Cat  Head.  The  first  section  is  in  the 
bay  at  the  mouth  of  the  above  stream,  and  shows  an  exposure  as  fol- 
lows : — 

'Cliff  showing  thirty-two  feet  of  cream-coloured  limestone  similar 
to  that  farther  south,  but  more  even  in  grain  and  without  f ucoid  im- 
pressions on  the  weathered  surface.  In  contains  a  considerable  num- 
ber of  impressions  of  salt  crystals,  and  also  some  fossils,  though  they 
are  very  difficult  to  get  out.  They  are  chiefly  Favositesy  ZaphrerUis 
and  large  beaded  Orthoceratitea,  At  the  edge  of  the  water  is  a  bed  of 
very  hard,  compact  and  moderately  thin-bedded  limestone,  very  much 
broken  and  breaking  with  a  porcellanous  fracture.' 
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At  the  outer  end  of  the  same  point  the  cliffs  are  thirty-five  feet  in  -^^^ 
eight,  consiBtic 
Mr.  Tyrrell  :— 

Feet.      Inches. 
Thick    and  evenly    bedded,  even-grained,    yellow  dolomitic 

limestone 28  0 

Thin  band  holding  considerable  quantities  of  pyrite 

Thin  bedded  limestone,  generally  hard,  but  with  many  pits  or 

impressions  of  salt  crystals 4  0 

Yellow,  porous,  thick-bedded  limestone 2  0 

Moderately  thin-bedded,  blue  clayey-limestone 1  0 

35  0 

'  On  the  slabs  on  the  beach  are  impressions  of  the  same  fossils  as 
before.  Some  pieces  of  rock  were  found  holding  nodules  of  flint 
possibly  from  the  pyrite  band.' 

At  Howell  Point  the  cliff  is  not  so  high,  but  shows  a  bed  three  feet  Howell  Point, 
below  those  given  in  the  above  section.     Mr.  Tyrrell's  section  is  as 
follows : — 

Feet.      Inches. 
Horizontal,  cream-coloured,   dolomitic    limestone,  containing 

Orthoeeras  Bichardsonii  and  a  large  Oyroeerat 10  0 

Apparently  unconformably  underlying  this  is  a  very  porous  or 
vesicular  yellow  limestone,  with  some  impressions  of  salt 
crystals,  and  containing  in  its  lower  portion  gpreat  numbers 

of  concretions  of  flint 5  0 

Conformably  below  this  is  a  blue,  compact  limestone  and  a 
light-gray,  hard,  evenly-bedded  limestone  with  porcellanous 

fracture 1  4 

Covered  by  debris 3  0 

At  the  edge  of  the  water  is  hard  blue,  argillaceous  limestone  in 
places  slightly  brecciated  or  a  conglomerate.  In  places  it 
is  evenly  bedded  and  in  others  it  is  in  little  clayey  domes.      1  0 

20  4 

In  the  bottom  of  the  bay  to  the  north  the  clififs  are  also  seen  and 
the  following  notes  are  extracted  regarding  them  : — 

'  The  rocks  are  dipping  slightly  to  the  south,  and  coming  southward 
the  following  decending  section  is  seen : — 

Evenly-bedded,  cream-ooloured  limestone,  such  as  we  have  seen' 

before 4  0 

Yellow  vesicular  limestone  containing  a  large  nmnber  of  im- 
pressions of  salt  crystals,  nodules  of  flint  and  a  few  fossils  .      4  0 

Blue,  often  shaly  and  probably  arenaceous  limestone,  which  in 
places  becomes  a  moderately  fine  conglomerate.  This  con- 
glomerate is  occasionally  quite  sandy  in  little  pockets  and 
strips.  It  varies  somewhat  in  thickness,  the  surface  of  the 
hard  limestone  below  it,  being  quite  irregular 1  6 
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Light-yellow,  hard  poroellanous  limestone,  almost  horizontal, 
but  lightly  undulating.  Its  surface  is  very  much  cut  by 
cracks  running  in  every  direction.  Generally  it  breaks  in 
thin  resonant  slabs.  It  is  divided  by  several  bands  of  blue 
shaly  limestone  that  are  probably  slightly  arenaceous  and 
often  contain  little  bands  of  conglomerate  from  the  water 
up.    It  contains  a  few  nodules  of  flint 


10 
20 


6 
O 


These  sections  show  that  probably  the  entire  thickness  of  the  Upper 
Mottled  limestones  as  shown  at  the  exposures  of  Selkirk  Island  and 
Howell  Point,  is  much  thinner  than  farther  south.  The  Cat  Head 
beds  are  also  seen  at  the  base  of  these  northern  clifik. 

In  the  topographical  descriptions  of  the  different  divisions  no 
references  are  made  to  the  Trenton  rocks  of  Lake  St.  Martin  ba^in. 
The  only  fossils  found  so  far  are  indefinite,  as  they  include  impressions 
of  parts  of  a  brachiopod  having  sculpture  resembling  Sirophomena 
altemata  and  a  cup-shaped  coral,  undetermined.  These  are  not 
sufficiently  typical  of  any  of  the  subdivisions  of  the  Cambro-Silurian  to 
admit  of  their  being  placed  in  any  definite  horizon. 
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Stony  Mimntain  formation. 

The  only  natural  exposures  of  rocks  referable  to  this  formation  are 
confined  to  Stony  Mountain  and  Little  Stony  Mountain.  At  the 
former  place,  the  upper  limestones  are  exposed  on  the  face  of  the  bill, 
but  in  digging  a  well  for  the  provincial  penitentiary,  situated  on  the 
south-west  spur  of  the  ridge,  a  section  of  one  hundred  and  ten  feet 
was  exposed.  The  record  published  by  Prof.  Panton  for  this  section 
is  as  follows : — * 

Feet 

Solid,  hard  stone,  like  that  at  the  quarries 20 

Thin  layers  of  the  same 4 

Solid  rock 2 

Thin  and  broken 6 

Yellowish  rock,  quite  ochreous 8 

Reddish  layer  full  of  fossil  shells 10 

A  mixture  of  yellow  and  red  containing  some  flinty  material 60 

A  general  description  and  section  of  the  surface  outcrops  on  the 
western  face  of  the  escarpment  is  given  from  Mr.  TyrrelFs  notes  for 
1897,  and  is  as  follows : — 

'Stony  Mountain  rises  as  a  conspicuous  rounded  hill,   sixty  feet 
above  the  surrounding  grassy  plain.     On  its  summit  is  a  gravel  plain 
•.Transaction  No.  15,  Man.  Hist,  and  Sc.  Soc.,  Winnipeg,  1884. 


Digitized  by 


Qoo^(^ 


> 


Digitized  by 


Qoo^(z 


It 


it  : 


Digitized  by 


Googh 


««*•  STONY  MOUNTAIN  FORMATION.  89   F 

or  ridge,  beneath  which  is  a  thick  band  of  bedded  limestone,  below  stony 
this  again  is  light-gray,  yellowish  and  red,  argillaceous  limestone  of  Mountain. 
Hndflon  River  age  [Stony  Mountain  formation].  Toward  the  west, 
between  it  and  the  ridge  extending  south  from  Stonewall,  is  a  wide 
drift-filled  valley.  The  face  of  the  cliff  is  very  steep  even  below  the 
drift,  as  Mr.  Gunn  sank  a  well  forty-two  feet  close  to  the  foot  of  the 
cliff  without  coming  to  rock.  The  top  surface  of  the  hill,  in  plan, 
resembles  a  great  Horse-shoe  opening  to  the  south,  and  its  summit  is 
everywhere  composed  of  flat-lying  limestone  which  is  usually  yellow 
and  more  or  less  i-iddled  with  cavities.  It  is  usually  yellowish  in 
colour,  but  occasionally  has  reddish  streaks,  and  on  the  eastern  arm  of 
the  shoe  it  seems  to  be  rather  thinner  bedded  than  on  the  western.  In 
places  the  rock  seems  to  be  streaked  with  many  impressions  of  plants. 

'  The  following  is  a  descending  section  seen  in  Mr.  Gunn's  quarry : — 

Feet.      Inches. 

Bed  of  gravel 2  6         Section  in 

In  Bome  places  this  is  replaced  by  a  thin  coating  of  boulder-clay.  quarry. 

A  yellowish-gray  limestone  in  which  are  some  bands  mottled 

with  red 6  6 

It  has  a  few  cavities  and  fossil  Beairieiaa  are  fairly  abundant.  On 
the  exposed  surface  it  is  lying  in  horizontal  beds  two  to 
four  inches  in  thickness  and  these  beds  have  not  been  used 
for  dimension  stone. 

A  similar  grayish -yellow  limestone,  some  bands  being  mottled 

with  reddish  or  brown  spots 9  5 

Limestone,  for  the  most  part  in  porous,  horizontal  layers.  There 
are  one  or  two  reddish  bands  which  are  usually  more  compact 
and  clayey  than  the  rest,  though  they  are  a  good,  durable 
stone.     Some  of  these  beds  are  cut  for  dimension  stone. 

Thick-bedded,  yellowish-gray  argillaceous  limestone,  mottled 
with  red  blotches.  It  is  softer  than  the  higher  limestone, 
but  is  said  to  harden  as  it  dries.  The  well  was  bored  eighty- 
six  feet  from  the  topof  this  band 8  6 

Soft,  greenish-gray,  veiy  arg^Iaceous  limestone  with  some  bands 

that  are  very  red  and  mottled 3  4 

CJovered,  but  probably  composed  of  soft,  yellowish-green,  shaly 
beds,  for  little  patches  of  yellowish  fossiliferous  beds  can  be 
seen  in  places      5  5 

Red,  highly  fossiliferous  shale,  with  many  thin  bands  of  lime- 
stone from  one  to  three  inches  in  thickness 10  8 

38  10 

*  This  section  is  carried  down  to  the  spur  of  the  railway  track,  said 
to  be  sixteen  feet  above  the  level  of  the  main  track  out  on  the  prairie 
beyond. 

*  The  well  referred  to  above  was  drilled  in  the  quarry,  beginning  15  Well  in 
feet  11  inches  below  the  top  of  the  rock  in  the  above  section,  and  was  ^"*"7' 
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Well-aections.  carried  down  eighty-six  feet  through  soft,  chiefly  reddish  limestone, 
probably  clayey,  to  a  band  of  hard  limestone  from  which  a  supply  of 
water  was  obtained/ 

The  characters  of  the  various  beds  change  somewhat,  as  will 
be  seen  by  a  comparison  of  the  two  sections.  The  surface  beds  at  the 
penitentiary,  appear  to  be  slightly  higher  than  those  of  the  quarrji 
while  the  limestone  bed  yielding  water  at  the  bottom  of  the  two 
wells  is  possibly  the  same.  The  upward  extension  of  the  section  to  the 
exposed  Silurian  rocks  of  Stonewall  is  found  only  in  well-sections  at 
that  place,  and  shows  that  probably  the  top  of  the  Stony  Mountain  for- 
mation is  the  bed  exposed  on  the  surface  of  the  hill  at  the  quarry.  The 
succeeding  bed,  a  white  limestone  very  similar  to  the  Stonewall  rockj 
contains  a  large  per  cent  of  silica  or  sand,  and  is  probably  the  basal  bed 
of  the  upper  series  The  character  of  the  lime  burned  from  the  rock 
at  the  two  localities  is  a  convenient  local  distinction.  Stonewall  lime 
is  very  white,  while  that  made  at  Stony  Mountain  is  much  darker  and 
unan  roc  yellowish.  The  Silurian  rocks  above  the  Stony  Mountain  section  are 
given  in  the  following  combined  section  from  wells  in  Stonewall  ex- 
amined by  Mr.  Tyrrell  in  1897  : 

Rutherford's  well — 

Feet.        Inchtf. 
.  Thick  and  moderately  regularly  bedded  white  limestone,  aim- 

g^^^^  ilar  to  the  beds  in  the  quarry 8  6 

Stonewall  and         Irregularly  bedded,  brittle,  white  limestone,  broken  by  numerous 

Stony  fractures  and  with  many  small  cavities 8  3 

Mountain.  R^d  q^  pinkish  argillaceous  limestone,  rather  irregularly  bedded, 

though  some  of  the  beds  are  quite  thick 14  0 

Lusted  well — 

Feet.        Inches. 
Fine-grained,  white,  rather  clayey,  brittle  limestone,  slightly 
greenish  toward  the  top,  usually  rather  thick-bedded,  but  in 

places  thinly  or  irregularly  bedded,  silicious 8  6 

Gray,  thick-bedded,  rough  breaking,  limestone  in  which  are  many 
holes  left  by  the  dissolving  away  of  salt  or  the  decay  of  fos- 
sils. This  is  apparently  the  same  bed  that  is  quarried  at 
Stony  Mountain 6  0 

45  3 

Little  Stony         little  Stony    Mountain  was  visited  by  Mr.  Tyrrell,  and  his  des- 
Mountain.       cription  and  section  of  it  is  given  below  : — 

'  This  is  a  low  ridge  running  north-and-south  and  wooded  with  small 
poplar  on  its  western  side,  making  it  seem  higher  than  it  is.  There 
are  two  quarries,  one  owned  by  the  city  of  Winnipeg,  and  the  other  by 
Mr.  Egan.  In  the  former  some  excellent  dimension  stone  and  stone 
for  foundations  is  obtained,  and  a  large  amount  is  also  crushed  for 
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street  paving.    It  is  opened  for  one  hundred  yards  in  length,  and  about  Diaeram  of 
half  as  wide,  on  the  eastern  side  of  the  ridge.     In  Mr.  Egan's  quarry,  a  »«<5<Jiom. 
short  distance  farther  south,  the  thick  beds  appear  to  have  an  addition 
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Little  Stony    ^^  ^^^  ^^  ^^^  ^^^*     ^^^  section  observed  is  as  follows  in  descending 
Mountain.        order : — 


Egan's  quarry 


Winnipeg. 


RoBenfeld. 


Distribution 
northward. 


Unevenly  bedded  more  or  less  argillaceous  limestone,  the  beds 
often  having  shaly  partings  or  being  very  much  broken.  At 
the  top  is  a  bed  nearly  two  feet  thick,  pretty  uniform 
in  texture  and  granular 7 

Moderately  thick-bedded,  hard,  whitish  limestone,  many  of  the 
beds  riddled  with  cavities.  These  are  the  beds  worked  in 
the  quarries  and  the  only  fossil  found  so  far  is  a  large 
Beatricia 7 

Light  gn^eenish-g^y  argillaceous  limestone,  thick  or  thin-bedded, 
varjdng  to  shaly.   It  shows  a  number  of  impressions  of  fossils    6 

20 


0 


Under  the  city  of  Winnipeg,  red  impure  limestones  and  shales 
are  reached  in  boring  for  wells.  Near  the  eastern  part  of  the  city 
the  surface  of  the  underlying  rock  slopes  very  abruptly  to  the  east, 
showing  that  probably  these  red  beds  represent  the  surface  of  a  bed  of 
limestone  which  is  broken  down  near  the  river,  forming  a  steep  step. 
The  average  depth  given  for  the  surface  of  the  rock  is  about  sixty 
feet  under  most  of  the  city,  but  at  Point  Douglas  it  is  increased  to  one 
hundred  and  twelve  feet.*  The  western  bank  of  the  Red  River  at 
this  locality  may  be  taken  to  be  the  eastern  limit  of  the  Stony  Mountain 
formation. 

In  the  southern  part  of  the  province  no  exposures  are  found,  but  in 
"the  Rosenfeld  well-section*  there  seems  to  be  a  great  thickness, 
amounting  to  one  hundred  and  ninety  feet  of  shaly  beds  and  lime- 
stones (Nos.  12-13),  situated  just  above  three  hundred  and  five  feet  of 
limestone  (No.  14)  representing  the  Trenton  of  Lake  Winnipeg. 

Toward  the  north,  this  formation  evidently  thins  out  very  much,  and 
sections  of  it  are  not  seen  on  either  the  Little  Saskatchewan  River  or 
between  the  Silurian  at  the  Grand  Rapids  of  the  Saskatchewan  and 
the  Trenton  rocks  of  Selkirk  Island.  If  there  were  a  series  of  shales 
and  limestones  amounting  to  a  few  feet  only,  exposures  might  not  be 
expected,  and  there  seems  little  probability  that  the  bulk  of  the  section 
as  represented  in  the  south,  occurs  in  this  locality.  The  dip  of  the 
beds  is  light  and  to  the  south-west  and  it  is  probable  that  the  Silurian 
here  overlaps  the  thin  edge  of  the  Stony  Mountain  formation,  the  east- 
em  edge  of  which,  might  be  described  as  following  a  line  from  near 
Winnipeg  north-westerly,  skirting  the  west  side  of  Lake  St.  Martin, 

*  See  Footsteps  of  time  in  the  Red  River  Valley  by  A.  McCharles.     Transac- 
tion No.  27,  Man.  Hist,  and  Sc.  Soc.,  Winnipeg,  1887. 

*  On  certain  borings  in  Manitoba  and  the  North-west  Territories  by  Dr.  G.  M. 
Dawson,  Trans.  Royal  Soc.  of  Canada,  vol.  IV.,  part  IV.,  1886. 
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and  thence  north  probably  altogether  beneath  the  Silurian  except  at  the 
localities  above  described.  Some  doubtful  beds  near  the  mouth  of 
the  'Wajr-path  River  and  at  Shiel  Point  have  already  been  referred  to,  g^jgi  Point. 
but  the  absence  of  fossils  prevents  any  definite  correlation  being  made, 
although  they  resemble  some  of  the  beds  at  Stony  Mountain  and  are 
above  the  Trenton  rocks  of  Carscallen  Point  to  the  south  and  Dancing 
Point  to  the  north. 


FoBsilB. 


The  fossils  so  far  recorded  from  these  beds,  have  been  compiled  by 
Dr.  J.  F.  Whiteaves,  and  published  in  vol.  III.,  part  II.  Palaeozoic 
Fossils  (Geological  Survey  of  Canada)  and  are  incorporated  in  the  list 
of  fossils  given  in  the  present  report. 


Superficial  Deposits. 
Bwdder-clay  or  Till. 

The  mantle  of  boulder-clay  which  in  southern  Manitoba  seems  to 
be  of  a  maximum  thickness  of  nearly  one  hundred  feet,  is  found  to  be  "  ^^^  ^^ 
much  lighter  in  the  northward  extension  of  the  basin,  and  toward  the 
eastern  side,  on  the  high  land  from  Grindstone  Point  to  Dog  Head,  a 
alight  covering  only,  i?  found.  Very  few  sections  are  seen,  and  the  pre- 
sence of  boulder-day  is  inferred  in  many  places  from  the  contour  of  the 
surface.  The  high  ridge  forming  Long  Point,  is  connected  to  the  ridge 
separating  Cedar  Lake  from  Lake  Winnipegosis,  which  is  believed  to  be 
a  great  moraine.  Sections  are  found  on  the  south  side  of  Long  Point,  j^^  p^j^^^ 
showing  Hght-coloured  clay  with  few  boulders.  One  or  two  large 
boulders  are  exposed,  however,  in  the  bank,  embedded  in  a  fine  clay 
containing  few  pebbles.  North  of  the  point,  the  surface  is  found  to 
be  ridged  in  the  direction  of  the  glacial  movement  and  the  general 
description  of  the  shore  from  the  Saskatchewan  River  to  Long  Point 
suggests  the  possibility  of  these  being  of  the  nature  of  drumlins. 
A  section  of  one  of  these,  near  the  Saskatchewan  River,  shows  a 
light-coloured  clay  with  numerous  pebbles,  and  many  large  boulders 
of  light-coloured  limestone,  all  well  striated.  South  of  the  Long  Point 
ridge,  a  mantle  of  reassorted  boulder-clay  is  found  covering  any 
boulder-day  which  may  exist  there.  This  mantle  appears,  however,  to 
have  been  of  slight  thickness,  as  ridges  similar  in  outline  to  those  on 
the  north  side  of  Long  Point  are  found  in  many  places. 
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Olacial  StrioB, 

List  of  strise  observed  on  islands  and  west  shore  of  Lake  Win- 
nipeg :— 

Selkirk  Island S.    TE. 

Howell  Point S.    2"E. 

Dancings  Point S.  85"  E. 

Shiel  Point S.  35"*  E. 

Berenslsland S.4<fW. 

Jack  Head  Island S.  25''  W. 

Snake  Island S.  25'*W. 

Black  Bear  Island S.4rW. 

Little  Grindstone  Point S.  42"  W. 

In  the  above  list  the  first  four  records  are  from  localities  on  the 
western  side  of  the  lake,  and  were  doubtless  made  by  the  southward- 
moving  Keewatin  glacier.  The  remainder  are  from  localities  nearer 
the  eastern  shore,  and  were  made  by  the  later  glacier  that  advanced 
from  the  north-east. 

Drumlins, 

Drumlins.  Although  the  surfaces  of  the  ridges  of  this  character  observed  appear 

to  have  been  slightly  modified  by  a  thin  covering  of  stratified  material, 
their  basal  composition  and  form  have  a  direct  connection  with  the 
direction  of  the  glacial  movement.  Those  noticed  to  the  south  of  Long 
Point  are  briefly  the  following : — The  group  of  ridges  found  on  Reindeer 
Island,  particularly  on  the  south  shore,  and  the  accompanying  ones 
forming  the  greater  part  of  the  St  Martin  Islands ;  the  group  in  the 
centre  of  Sturgeon  Bay  forming  the  Sturgeon  Islands,  and  also  the  two 
large  islands  called  the  Inner  Sturgeon  Islands.  To  this  we  may  add 
several  lying  south  of  Berens  Island  as  well  as  those  illustrated  in  the 
accompanying  sketch.  To  the  east  and  north  from  Cat  Head  a  string 
of  islands  running  about  S.  35°  W.  from  the  eastern  side  of  Berens 
Island  is  paralleled  by  a  ridge  on  the  western  side  of  Commissioner 
Island.  These  seem  to  lie  parallel  to  the  glacial  strise,  which  were 
observed  on  the  north  side  of  Berens  Island  to  run  S.  40''  W.  Several 
of  these  might  be  overridden  lateral  moraines  of  the  earlier  glacier, 
though  their  origin  can  not  be  clearly  made  out  -  They  are  therefore 
enumerated  in  the  drumlin  series. 

The  next  group,  at  the  mouth  of  Fisher  Bay  and  on  islands  north- 
ward, no  doubt  contain  examples  of  moraines,  but  a  reference  to  the 
map  and  sketch  appended,  show  that  they  are  intimately  related  as  a 
whole.  The  striae  found  at  Snake  Island  and  Jack  Head  Island  bear 
S.  25**  W.,  and  appear  to  be  nearly  parallel  to  the  ridges  in  the  vicinity. 
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Those  on  Black  Bear  Island  turn  more  to  the  west,  following  the  Dnimlins. 
general  direction  of  the  shore  at  that  point.     If  the  basin  afforded 
more  examples  of  strise  to  the  south-west  of  the  points  above  noted,  it 


8KITCH  OF  PART  OF  LAKE  WINNIPEG,  TO  SHOW  INFLUENCE  OP  DRUMLIN  RIDGES 
ON  CONTOUR  OF  BEACH-LINE  AND  THEIR  RELATION  TO  GENERAL  DIRECTION 
OF  GLACIATION. 

might  reasonably  be  expected  that  they  would  show  a  deflebtion 
toward  the  south  and  into  Fisher  Bay,  following  also  the  west  shore. 
"This,  it  will  be  noted,  is  the  course  followed  by  the  ridges,  and  the 
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relation   between   these  and   the   glacial  striae    is    thus  apparentl 
maintained. 

Fisher  Bay  to  ^^  ^^®  *'^'®*  shown  on  the  sketch-map,  the  basin  is  very  shallow  an 
Jack  Head,  the  land  is  not  much  elevated  above  the  lake ;  indeed  a  rise  of  fiftee 
feet  in  the  lake-level  would  submerge  nearly  all  the  islands  west  c 
Snake  Island  and  enlarge  the  width  of  Fisher  Bay.  Slight  ridges  ai 
thus  easily  distinguished  on  such  a  low  plane,  and  are  found  to  have  a 
important  influence  in  shaping  the  contour  of  the  shore-line.  This  i 
noted  especially  on  Tamarack  Island  and  on  the  shore  of  the  easter 
entrance  to  Fisher  Bay.  Looking  from  Snake  Island  north-westwan 
the  only  trees  seen  on  Tamarack  Island  are  those  on  the  ridges,  tb 
tamarack  swamp  forming  the  remainder  of  the  island  being  below  tl: 
line  of  sight.  Moose  Island,  properly  speaking,  is  one  long  ridge,  bi 
the  lesser  ones  forming  the  points  are  noticeable.  Eastward,  owing  t 
the  low  country,  the  ridges  marked  above,  appear  from  a  distance  as 
group  of  islands. 


Reassorted 
boulder-clay. 


Reassorted  BotUder-clay. 

Exposures  of  this  deposit  are  not  numerous,  those  noted  beioj 
mainly  on  the  west  shore.  The  ridge  described  as  occurring  nea 
Jack  Head  River  is  composed  partly  of  reassorted  material,  but  th 
section  of  it  on  the  lake-shore  shows  only  about  three  feet  Th 
stratification  is  indistinct,  but  the  material  was  evidently  depodte 
in  water.  The  clay  is  of  the  boulder-clay  type,  and  is  plentifcdl; 
supplied  with  both  large  and  small  boulders  of  gneiss  and  limestone. 

On  Fisher  River,  the  deposit  is  of  a  more  pronounced  stratifie 
type  with  fewer  boulders ;  and  farther  south,  near  Gimli,  cut-banks  oi 
the  shore  show  a  decidedly  stratified  clay. 


Stratified  Sands  and  Gravels, 


Stratified 
sands  and 
gravels. 


On  the  south  side  of  the  eastern  end  of  Long  Point,  a  low  exposure  o 
coarse  stratified  sand  is  found.  This  is  a  deposit  of  later  age  than  th 
clays  forming  the  point,  and  undoubtedly  overlies  them.  The  groa] 
of  islands  lying  to  the  eastward  in  the  centre  of  the  lake,  Georg 
and  Sandy  islands,  are  composed  of  stratified  gravels  and  sands  forn 
ing  small  plateaus.  The  middle  one  of  the  Sandy  Islands  is  the  largest 
and  shows  the  best  section  of  the  gravel  terrace  on  its  southern  side 
The  highest  point  of  this  appears  to  be  about  fifty-five  feet  above  th( 
lake. 
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George  Island  is  the  next  in  size,  and  the  section  is  there  very  similar  stratified 

to  that  of  tlie  first.     In  both,  the  highest  part  of  the  deposit  is  on  the  aands  and 

.         .       ffravels. 
south-west  side,  and  the  surface  of  the  terrace  slopes  from  this  point 

slightly  toward  the  north-east.     The  sections  exposed  show  clearly  the 

stratified  nature  of  the  terrace,  but  those   on   the  face  of  the  higher 

accumalation  are  not  so  definite.     It   seems  probable  that  the  higher 

parts  represent  the  remains  of  esker  deposits  flanked  by  the  reassorted 

material  in   the  form  of  small  plateaus.     This  is  suggested  in  part,  by 

the  fact  that  these  islands  are  arranged  in  a  broken  line  running  from 

near  Poplar  Point  on  the  east  side  out  in  a  north-westerly  direction 

toward  the  end  of  Long  Point. 

The  higher  portions  of  the  smaller  islands  are  liberally  sprinkled  by 
lar^e  Archsean  boulders,  evidently  carried  there  by  floating  ice  during  a 
higher  stage  of  the  lake,  shortly  after  this  deposition  of  material, 
and  while  the  plateaus  were  being  formed. 

Stratified  sands  very  similar  in  general  structure  are  found  near  Elk 
Island  on  the  soutb  shore.  Boulders  were  there  noted  sliding  down 
the  face  of  the  banks,  as  though  falling  from  the  surface.  In  this  con- 
nection it  may  be  mentioned  that  Bird  Hill,  east  of  the  Red  River, 
north-east  of  St.  Boniface,  presents  somewhat  similar  deposits. 

Lake  beaches. 

The  formation  of  a  beach  commences  primarily  by  the  accumulation  Beaches. 
of  the  heavier  debris  left  by  the  denudation  of  the  shore.  This  may 
form  a  boulder-ridge,  grading  down  to  a  gravel-  or  sand-bar,  as  the 
result  of  the  denudation  of  boulder-clay,  or  bars  of  a  more  uniform 
composition  if  derived  from  exposed  cliffs  of  stratified  rocks.  Later  on, 
however,  the  transporting  action  of  the  waves,  effects  a  change  in  their 
composition,  boulder  pavements  being  covered  by  gravel  of  a  totally 
different  origin,  or  by  sand  from  an  adjacent  point.  On  Lake  Winni- 
peg the  transported  beaches  particularly  noticeable  are  those  of  lime- 
stone gravel  from  the  cliffs  of  Trenton  limestone  exposed  on  the  lake. 

Bovlder  beaches  or  pavements, — These  may  be  classed  under  two 
heads,  corresponding  with  the  origin  of  those  found  on  the  lake.  On  beaches  from 
the  western  side,  in  the  shallower  parts,  the  ridges  described  as  being  o"^^®^"P^y- 
of  the  nature  of  drumlins  in  contour,  are  found  to  have  remarkably 
rough  bouldery  shores,  especially  at  the  northerly  and  southerly  extre- 
mities, often  forming  long  bars  extending  out  in  the  lake.  The 
boulders  seem  to  be  derived  from  the  boulder-clay  forming  the  points 
of  the  ridges.  They  are  thus  left  in  place  while  the  finer  material  is 
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Boulder 
beaches. 


From  terraces. 


Gravel 
beaches. 


Limestone 
gravel. 


assorted  and  spread  over  the  bottom  of  the  lake.  This  action  is  parti- 
cularly noticeable  on  the  western  shore.  The  boulders  derived  from 
boulder-clay  forming  the  string  of  islands  running  south  from  xhe  east 
side  of  Berens  Island  form  pavements  and  bars  that  are  good  examples. 
Flunkett  Island,  on  which  the  lighthouse  is  placed,  is  surrounded  by 
so  rough  a  wall  of  boulders  that  a  landing  place  for  small  boats  can 
hardly  be  found,  except  at  an  artificial  slip  in  front  of  the  keeper's 
house. 

Another  system  of  boulder  ridges  is  found  on  the  islands  in  the 
large  open  part  of  the  lake — Sandy  and  George  islands.  These 
being  formed  of  easily  eroded  material  have  had  their  sands  and 
gravels  distributed  around  their  margins,  but  falling  from  the  surface 
in  some  places  down  the  steep  banks,  are  numerous  large  boulders 
which  remain  and  form  a  wall.  The  south  side  of  George  and  Litile 
George  islands  are  good  examples.  There  the  boulders  are  of  nearly 
uniform  size,  though  occasionally  large.  All  are  of  Archaean  gneiss, 
schist  or  granite.  Sandy  Islands  also  have  the  same  boulder  beach- 
ridge  derived  from  the  erratics  deposited  on  the  surface  of  the  gravel 
terraca 

Gravel  beaches, — These  are  either  of  similar  origin  to  the  boulder 
beaches  or  are  derived  from  denudation  of  cliffs  of  rock.  Owing  to 
their  being  composed  of  smaller  material,  which  is  more  easily  trans- 
ported, they  are  often  found  at  a  distance  from  the  original  deposit 
from  which  they  are  derived.  Sand  beaches  also  are  sometimes  found 
in  the  vicinity  of  exposures  of  sand  or  of  the  soft  sandstones  of  the 
south-eastern  portion  of  the  lake. 

Limestone  gravel  beaches. — The  denudation  of  the  limestone  clifEs 
affords  abundant  material  at  many  points,  and  this  is  often  found  to  be 
spread  at  quite  a  distance  from  the  parent  cliff.  In  the  narrower 
portions  of  the  lake  from  Dog  Head  south,  the  transportation  has  not 
proceeded  far  and  the  bars  so  formed  are  generally  near  the  cliflGa. 
These  are  sometimes  useful,  inasmuch  as  in  a  few  cases  they  form 
small  hooks,  running  out  sufficiently  far  from  points  to  form  sheltered 
harbours  for  small  craft,  in  places  where  there  is  a  lack  of  such  accom- 
modation. At  the  north-western  end  of  the  Grindstone  Point  cliff, 
at  Anderson  harbour,  a  strong  hook  or  continuation  of  the  gravel-ridge 
of  the  shore  projected  into  a  small  bay,  forms  a  well  sheltered  nook. 
Another  of  the  same  nature  is  found  on  the  point  across  the  bay  west 
of  Bull  Head  at  what  is  locally  known  as  Boucher  Point. 

On  Black  Bear  Island,  the  cliff  at  the  east  side  affords  material  that 
has  been  carried  along  the  south  shore  almost  to  the  mouth  of  the 


Digitized  by 


Qoo^(z 


J 


SUPERFICIAL   DEPOSITS. 


99    F 


Steamboat  harbour.  On  its  westward  course  this  bar  has  already 
inclosed  a  small  bay  near  the  east  end,  and  from  low  exposures  of 
limestone  near  the  harbour,  about  the  centre  of  the  south  side,  material 
is  being  carried  into  the  mouth  of  the  harbour,  narrowing  its  entrance, 
and  if  the  supply  were  adequate  and  the  water  not  too  deep,  might  close 
up  the  mouth. 


BLACK    BEAR   ISLAND. 
D^RIS  FROM  LIMESTONE  CLIFF  FORMING  BAR  ACROSS  A  BAY. 

Transported  bars  are  found  on  the  south-east  and  north-west  points  Transported 
of  Little  Tamarack  Island,  forming  small  hooks.     At  Inmost  Island  ^^"• 
the  smaller  material,  gravel  and  sand,  from  the  rock  exposures  on  the 
north  side,  are  distributed  in  a  long  bar,  nearly  connecting  this  island 
to  the  mainland  to  the  south. 

Between  Cat  Head  and  McBeth  Point,  which  seems  to  have  been  the 
end  of  an  island,  is  now  found  a  high  bar  of  limestone  gravel  derived 
from  the  adjacent  cliffs.  This  is  the  heaviest  accumulation  of  its  char- 
acter on  the  lake.  The  Little  Black  Island  cliffs  are  supplying  material 
to  form  bars,  running  eastward  to  connect  with  Berens  Island,  and  on 
the  east  side  of  Berens  Island  there  are  also  examples  of  transported 
gravel  bars, — one  of  them,  ending  in  a  small  bay,  forms  a  little  harbour 
which  was  used  in  former  times  by  the  trading  company's  brigade  of 
boats,  as  a  rendezvous  for  those  going  west  by  the  Little  Saskatchewan 
River. 

Transported  bars  are  also  found  tailing  out  from  several  of  the 
islands  at  the  mouth  of  Sturgeon  Bay  and  on  the  St.  Martin  Islands. 
Examples  are  also  found  on  the  west  shore,  north  of  the  mouth  of  the 
Saskatchewan  River,  and  in  many  cases,  form  small  harbours.     The 
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Transported     last  examples  to  be  cited  are  those  on  Selkirk  Island  and  the  small 
"*"•  island  off  the  south-east  corner.     The   harbour  at  the  north  end  is 

formed  by  a  heavy  gravel-bar  running  west  from  the  north  point, 
then  turning  to  follow  the  shore  southward  for  half  a  mile.  This, 
thus  forms  a  long  narrow  bay,  deep  enough  for  lake  steamers  and 
well  sheltered.  Deep  water  is  found  up  to  the  edge  of  the  bar  on  the 
inside  and  the  harbour  has  been  used  by  the  fishing  companies. 
Another,  made  in  the  same  way,  is  that  on  Pony  Island,  already 
described  as  forming  a  horse-shoe  by  two  bars  running  from  both 
sides  of  the  island  to  the  westward. 
Gravel-and  Gravel  and  sand  beaches. — The  bay  at  the  north-west  comer  of  the 

sand-beaches,  lake  called  Limestone  Bay,  is  protected  by  a  long  narrow  spit  of  sand. 
This  may  be  wholly  transported  from  the  eastward,  as  the  result  of 
storms  from  the  south  and  east  in  the  fall.  The  long  north  shore 
reaching  to  the  outlet  of  the  lake  having  mostly  a  sand  beach,  would 
afford  a  large  supply  of  material  for  the  bar.  South  of  Long  Point  the 
corner  inclosed  between  it  and  the  west  shore,  is  being  cut  off  by 
gravel-  and  sand-bars  built  from  both  shores,  and  numerous  smaller 
examples  of  this,  are  found  along  the  north  side  of  the  point,  where 
many  bays  are  already  cut  off.  A  heavy  sand-  and  gravel-bar  is 
found  uniting  two  islands  off  Saskatchewan  Point  in  the  same  manner 
as  McBeth  Point  is  now  united  to  Cat  Head,  while  near  by  in  Lynx 
Bay  a  heavy  sand-bar  cuts  off  a  portion  of  the  end  of  the  bay^ 
which  is  now  formed  into  a  lake. 

Further  examples  are  seen  at  Sandy  Bar,  north  of  the  mouth  of 
Berens  River  and  in  the  long  bar  stretching  westward  from  Berens 
Island  toward  Little  Black  Island,  inclosing  in  an  angle,  a  shallow 
bay  used  by  fishing  companies  and  known  as  Swampy  Harbour. 

In  the  southern  part  of  the  lake,  examples  may  be  cited  in  the  bars 
stretching  west  from  Big  Island,  and  a  companion  bar  from  the  west 
shore  near  I'celandic  River.  Willow  Point  is  also  mostly  built  up  by 
transported  material.  The  small  bluffs  on  the  east  end  are  on  slightly 
higher  ground — possibly  a  former  island,  which  is  now  connected  to  the 
mainland  by  bars  formed  from  material  carried  south  from  the  vicinity 
of  Gimli.  Across  the  lake  at  Grand  Marais  and  near  Elk  Island  other 
similar  examples  are  indicated  on  the  accompanying  map.  The  beaches 
along  the  south  shore  are  partly  transported  and  partly  derived  from 
the  sifting  of  the  delta  material  brought  down  by  the  Red  River.  The 
transporting  agent  is  generally  the  waves,  and  as  the  direction  of  the 
storms  affecting  this  part  is  mostly  from  the  northward,  the  transport- 
ation effected  is  from  both  the  east  and  west  shores,  converging  to  the 
Kjentre  of  the  bay. 
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To  G.  M.  Dawson,  O.M.G.,  LL.D.,  F.R.S., 

Director  of  the  Geological  Survey  of  Canada. 

Sir, — I  beg  to  present  herewith  a  report  on  the  country  bordering 
the  east  shore  of  Lake  Winnipeg.  This  region  was  examined  by  Mr. 
J.  B.  Tyrrell  in  1890  and  1891.  Subsequently,  in  1895,  while  explor- 
ing the  country  to  the  north,  a  survey  of  Gunisao  River  was  added, 
thus  completing  the  examination  of  the  streams  flowing  through  the 
country  comprised  within  the  limits  of  the  accompanying  map. 
Previous  to  Mr.  Tyrrell's  resignation  from  the  stafi  of  the  Survey,  he 
had  written  a  portion  of  a  report  dealing  with  description  of  the 
Archsean  rocks  exposed  on  the  lake  and  entering  streams,  as  far  south 
as  Dog  Head.  In  this  I  have  interpolated  notes  on  the  surface  deposits 
and  general  descriptions  extracted  from  his  note  books,  and  in  like 
manner  have  added  a  general  description  of  the  shores  and  entering 
streams  as  far  as  the  Red  River.  The  notes  of  Mr.  A.  S.  Cochrane's 
survey  of  Poplar  and  Big  Black  rivers  are  also  utilized.  Thin  sections 
of  a  large  number  of  the  rock  specimens  from  this  district  had 
been  examined  by  Mr.  W.  F.  Ferrier,  and  where  detailed  descriptions 
are  added,  they  are  mainly  from  his  notes. 

The  general  arrangement  of  the  report  is  in  the  form  of  a  descrip- 
tion from  the  north  end  of  the  lake  southward,  to  the  mouth  of  the 
Red  River. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

D.  B.  DOWLING. 
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EAST  SHORE  OF  LAKE  WINNIPEG 


AND  ADJACENT   PARTS   OF 


MANITOBA  AND  KEEWATIN 


General  Description  op  the  Country  east  op  Lake  Winnipeg. 

The  east  shore  of  Lake  Winnipeg  is  in  marked  contrast  to  the  west.  General 
Its  general  outline  is  remarkably  straight,  showing  the  very  even 
natare  of  the  surface  upon  which  the  later  stratified  rocks  of  the 
central  part  of  the  continent  were  deposited.  The  rocks  are  all 
Archsean  and  the  great  preponderance  of  gneisses  and  granites  of  the 
Laurentian  is  the  chief  feature.  Small  areas  of  Huronian  greenstones 
and  schists  occur  in  two  localities,  one  on  Lac  du  Bonnet  and  the 
other  at  the  mouth  of  Wannipegow  River. 

The  general  character  of  the  shore-line  differs  but  little  from  that  of  Character  of 
other  lakes  in  the  Archaean  areas  in  which  the  basin  occupied  is  of  a  ®*®^  ®  ^^' 
shallow  nature.  Owing  to  the  slight  slope  toward  the  lake  from  the 
east,  the  uneven  rocky  surface,  as  submerged,  forms  all  along,  a  series 
of  outlying  islands,  and  off  the  points  long  lines  of  shoals.  The  strike 
of  the  rocks  in  some  cases  influences  the  direction  of  the  shoals,  but  the 
major  portion  of  the  shore  is  apparently  independent  of  it.  One 
instance  of  the  strike  determining  the  direction  of  the  shore  is  along 
that  portion  opposite  BuU  Head. 

In  the  northern  part  of  the  lake  the  prominent   points  run  out  shoals  ofiF 
in    a    north-westerly    direction,  and   the  continuation  of    the   sub-  points. 
merged  surface  is  shown  in  long  lines  of  shoals  of  which  the  trend 
is  in  the  same  direction.   This  character  proves  a  serious  obstacle  to  the 
navigation  of  the  eastern  part  of  the  lake  by  large  vessels,  as  harbours, 
though  numerous,  are  difficult  to  approach  unless  extensively  buoyed  or 


Digitized  by 


Google 


6    G 


LAKE   WINNIPEG. 


navigation. 


North  shore. 


marked.  The  mouths  of  all  the  large  streams  on  which  lumbering  oper- 
ations might  be  conducted  are  similarly  obstructed.  The  bay  into 
which  Berens  River  enters  is  very  difficult  of  approach,  and  the  same 
Difficulties  of  is  true  also  of  the  mouth  of  Poplar  River.  The  outlet  of  the  lake 
through  Playgreen  Lake  is  through  a  maze  of  shoals,  and  the  steamer 
that  makes  an  annual  trip  to  Norway  House  seldom  passes  through 
without  striking  some  of  these,  even  when  in  charge  of  an  experienced 
pilot.  The  following  general  description  of  the  physical  features  of 
this  shore  and  entering  streams  is  extracted  from  the  Summary  Reports 
of  J.  B.  Tyrrell  to  the  Director  for  the  years  1890,  1891  and  1895:— 

*  Limestone  Bay,  is  cut  off  from  the  rest  of  the  lake  by  a  narrow 
spit  of  sand,  twelve  miles  in  length,  projecting  towards  the  south- 
west. From  the  base  of  this  spit  an  even  unbroken  sand-beach  stretches 
eastward  to  near  Mossy  Pointy  while  behind  the  beach  is  an  almost 
vertical  cliff,  rising  in  some  places  to  a  height  of  forty  feet,  composed 
at  the  bottom  of  a  stiff  blue  alluvial  clay,  and  at  the  top  of  a  mossy 
peat.  Nelson  River  at  the  discharge  of  this  lake  flows  over  a  bed  of 
Laurentian  gneiss  which  it  has  not  worn  sufficiently  even  to  obliterate 
the  well  defined  glacial  strise  that  may  be  seen  on  almost  any  of  the 
rocks  along  its  shore.  It  is,  however,  enlarging  and^  deepening  its 
channel  by  cutting  away  the  alluvial  point  lying  to  the  west  of  it,  oe 
which  the  storehouse  of  the  Hudson's  Bay  Company  is  at  present 
situated.  This  point,  which  stretches  as  a  long  narrow  arm  between 
Winnipeg  and  Playgreen  lakes  is  also  being  rapidly  worn  away  by  the 
waves  of  both  these  lakes,  and  the  time  is  not  very  remote  when  the 
site  of  the  present  narrow  arm  of  alluvial  clay  and  peat  will  be  at  the 
bottom  of  the  united  lakes.' 


Outlet. 


Great  Play- 
green Lake. 


Gunisao 
River. 


'The  north-eastern  shore  of  Great  Playgreen  Lake  is  entirely 
underlain  by  Archaean  granites  and  gneisses,  while  the  south-western 
shore  is  composed  of  the  stratified  post-glacial  clays,  which  form  the 
long,  narrow  point  separating  that  lake  from  Lake  Winnipeg.  Nelson 
River  issues  from  Great  Playgreen  Lake  in  several  channels.  On 
Little  Playgreen  Lake  the  rock  is  generally  a  very  uniform  gray 
granite,  although  at  one  place,  near  the  south  end,  it  is  associated 
with  a  dark  rather  coarse-grained  massive  diorite,  and  near  the 
north  end  of  the  lake,  it  is  cut  by  veins  of  red  pegmatite  containing 
crystalline  aggregates  of  molybdenite.' 

*  Gunisao  River  near  its  mouth  winds  without  perceptible  current 
through  an  extensive  marsh,  with  a  width  of  from  fifty  to  one  hun- 
dred yards.  The  water  is  of  a  dark-brown  colour  and  slightly  murky- 
Up  to  the  Forks,  a  distance  of  eighteen  miles  the  banks  are  low  and 
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but  scantily  wooded,  with  a  few  rounded  bosses  of  gray  gneiss  rising 
here  and  there.  The  stream  is  interrupted  by  four  rapids,  past  two  of 
which  are  portages,  respectively  100  and  185  yards  in  length. 

*  Above  the  Forks  the  south  branch  is  the  larger.  On  this  many 
rapids  obstruct  the  stream,  up  some  of  which  the  canoe  was  hauled 
with  a  line,  ^hile  past  twenty-two  of  the  most  serious  it  was  necessary 
to  carry  the  canoe.  For  about  fifty  miles  above  the  Forks,  the  river 
flows  through  a  clay-covered  country  sloping  gently  towards  the  north- 
west, and  has  cut  a  channel  or  valley  varying  in  depth  from  six  to 
twenty-five  feet.  In  places  it  has  cut  down  to  the  underlying  granite 
or  gneiss,  which  then  usually  forms  a  barrier  over  which  is  a  fall  or 
rapid.     Between  these  rocky  rapids  is  slack  water,  and  rock  exposures 

are  infrequent,  and  where  seen  are  constantly  of  gray  or  reddish-gray  Good  timber. 
granite.  The  banks  are  wooded  with  beautiful,  tall,  white  spruce, 
apparently  forming  a  magnificent  coniferous  forest,  but  how  far  back 
from  the  river  this  forest  extends,  was  not  determined.  There  is  cer- 
tainly here  a  large  quantity  of  valuable  timber,  much  more  than  was 
seen  anywhere  else  in  the  country  immediately  east  of  Lake  Winnipeg, 
for  most  of  the  surface  farther  south  has  been  swept  by  extensive 
forest  fires  within  the  last  decade. 

*  In  the  upper  half  of  the  river,  the  banks  are  low  and  much  less 
clearly  defined.  Deep  bays  filled  with  wild  rice,  extend  between  the 
rocky  knolls  back  to  swamps,  wooded  with  tamarck  and  small  black 
spruce,  generally  killed  by  fire. 

*  Gunisao  Lake  is  a  lake  of  clear  cold  water,  with  irregular  contour,  Gunisao 
about  thirty-two  miles  in  length,  and  with  steep,  almost  bare  rocky  ^*^®- 
shores  of  gray  granite.     The  rowan  bush  was  seen  growing  on  some  of 

its  many  rocky  islands. 

'  The  channel  of  the  north  branch  or  McLaughlin  River  is  almost  as  McLaughlin 
large  as  that  of  the  south  branch  and  carries  about  two-thirds  as  much  ^i^^r. 
water,  but  the  banks,  in  the  lower  part  at  least,  are  rather  more  rocky 
and  barren,  and  almost  all  the  timber  has  been  destroyed  by  fire. 
There  are  but  ten  portages  on  this  river,  but  for  long  distances  the 
current  is  very  swift,  and  the  river  has  not  yet  cut  for  itself  a  channel 
of  any  considerable  depth.  Throughout  its  whole  course  from  the  long 
narrow  lake  to  its  mouth,  the  river  flows  through  a  level,  clay-covered 
country,  the  rock  merely  rising  here  and  there  in  knolls  and  ridges 
above  the  general  level. 

*  Along  the  shore  from  the  Nelson  River  to  Berens  River,  the  rock  NelBon  River 
is  found  to  be  Laurentian  gneiss,  without'  any  constant  dip  or  strike.  ^Berens 
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Belanger 
River. 


It  was  also  £ound  to  be  strongly  glaciated,  and  in  several  places  t^t 
sets  of  strise  could  be  clearly  recognized.  It  is  generally  covered  I 
a  soft^  blue,  imperfectly  stratified  alluvial  clay.  Belanger  River  £< 
twelve  miles  up,  to  the  first  portage,  is  from  sixty  to  one  hundrc 
yards  wide,  ivith  clay  banks  six  to  fifteen  feet  high,  wooded  with  whii 
poplar  and  small  black  spruce.  A  low  outcrop  of  gray  granite  may  I 
seen  here  and  there.  The  water  is  dark  coloured  and  muddy.  Aboi 
this  portage  the  river  has  a  width  of  from  thirty  to  fifty  yards.' 

'  The  river  was  found  to  rise  not  far  from  Gunisao  Lake,  and  thei 
is  said  to  be  a  practicable  canoe-route  in  high  water  from  it  to  the  lak< 
The  current  is  often  swift,  and  the  channel  crooked  and  overhung  wit 
willows.  The  banks  are  everywhere  composed  of  stratified  clay  or  sill 
and  much  of  the  country  has  been  well  wooded,  but  unfortunatel; 
nearly  all  the  timber  has  been  destroyed  by  fire  in  comparatively  recen 
years.  Some  small  trees  of  Manitoba  maple  {Negundo  aceroides),  wer 
growing  by  one  of  the  lower  rapids.  The  rock  wherever  seen,  was  i 
uniform  gray  granite." 

On  the  Big  Black  River,  Mr.  Cochrane  reports  the  soil  as  excellent 
and  would  probably  produce  larger  timber  than  that  now  growing 
but  for  recent  forest  fires.  The  water  in  the  river  is  of  a  darli 
Poplar  River  colour  and  muddy.  On  Poplar  River  the  rock  exposures  are  not  s< 
an  .rens  frequent,  and  there  seems  to  be  also  the  same  class  of  good  soil 
Berens  River  as  reported  by  Mr.  A.  P.  Low,  flows  through  a  country 
underlain  by  granites  and  gneisses.  The  general  character  of  the  streaoa 
is  very  much  like  that  of  a  canal  where  the  locks  are  represented  bj 
narrow  chutes.  Pot-hole  Portage  on  this  river  is  thus  described  by  Mr. 
Tyrrell : — *  Just  below  a  little  rapid  with  a  drop  of  thirty  inches,  at 
the  west  end  of  Long  Lake,  is  a  granite  hill,  on  the  south-east  side  of 
which,  facing  up  the  river,  is  a  group  of  seven  large  pot-holes,  besides 
several  smaller  ones.  The  most  perfect  is  thirty-three  inches  in  dia- 
meter and  ten  feet  deep,  with  the  top  of  the  rim  eight  feet  above  the 
water  at  its  base,  or  five  feet  and  a  half  above  the  water  of  Long  Lake. 
Some  of  the  others  have  been  partly  cut  away,  and  the  smooth  rock 
faces  are  strongly  scored  by  glacial  marking,  showing  that  the  pot-holes 
are  of  pre-glacial  or  inter-glacial  age,  when  the  water  flowed  in  a  direc- 
tion more  or  less  opposite  to  the  course  of  the  present  river. 

*  A  short  distance  below  Pot-hole  Portage,  a  small  sluggish  brook  flows 
into  Berens  River  from  the  north.  This  brook  was  ascended  to  a  shallow 
lake  almost  choked  with  luxuriant  beds  of  wild  rice.  Near  the  east 
end  of  this  lakelet  a  small  crooked  brook  was  entered,  which  winds 
through  marsh  and  willow  swamp  for  about  three  miles,  to  a  rocky 
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barrier  eight  feet  high,  over  which  the  water  flows  in  its  higher  stages 

earlier  in  the  season.     Crossing  this  rook  by  a  portage  fifty  yards  long, 

the   descent  of  what  is  now  the  Etomami  River  was  begun.     At  the 

next  portage  the  water  runs  in  a  rill  a  few  inches  in  width.     The 

narrow  winding  but  constantly  increasing  streain  was  then  descended 

for  about  thirteen  miles,  between  banks  of  rock  and  light-gray  pebbly 

till,  to  a  series  of  heavy  rapids,  just  below  which  is  a  well  defined  sandy 

terrace,  marking  the  highest  shore-line  of  the  glacial  Lake  Agassiz 

seen  on  the  east  side  of  Lake  Winnipeg,  and  the  eastern  limit  of  the 

lacoatral  deposits.     This  limit  had  been  determined  on  several  of  the 

other  streams  flowing  into  the  lake,  but  nowhere  was  it  so  distinctly 

marked  as  here.     Below  this  sandy  terrace,  the  river  flows  between 

wooded  banks  of  lacustral  sand  and  clay,  to  the  point  where  it  empties 

into    Berens  River,  seven  miles  above  its  mouth.     The  rocky  bosses 

seen  here  and  there,  were  everywhere  of  uniform  granite  and  granitoid 

gneiss. 

'  Pigeon  River  flows  into  the  lake  in  a  deep  channel,  a  hundred  pjgeon  River, 
yards  wide,  between  sandy  points,  above  which  it  opens  into  a  shallow 
weedy  lake.  Around  the  sides  of  this  lake  were  beds  of  wild  rice,  then 
almost  ripe,  on  which  great  flocks  of  wild  ducks  were  feeding.  The 
channel  gradually  narrows  and  becomes  well  defined  at  a  little  rapid, 
where  it  is  about  forty  yards  wide,  above  which  it  again  expands  to  a 
width  of  from  sixty  to  a  hundred  yards  with  even,  clay  banks, 
six  to  ten  feet  high,  wooded  with  tall  white  poplars.  Low  bosses  of 
gray  gneiss  outcrop  here  and  there,  on  which  are  growing  small  groves 
of  oak. 

*  The  work  of  ascending  the  stream  was  rather  slow  and  difficult 
for  the  Indians  rarely  travel  on  the  river,  and  the  twenty-nine  portages 
that  we  were  obliged  to  make  were  often  through  dense  burnt  forest 
and  over  innumerable  fallen  trees.  In  its  lower  part,  the  banks  are 
chiefly  composed  of  stratified  clay  or  sand  and  the  channel  is  even  and 
well  defined,  but  higher  up  the  banks  are  of  gneiss  or  pebbly  till. 
From  Grand  Rapids  Lake,  [Family  Lake]  Pigeon  and  Berens  rivers, 
two  streams  of  about  equal  size,  flow  westward  towards  Lake  Win- 
nipeg, the  former  discharging  from  the  south,  and  the  latter  from 
the  west  side  of  the  lake.' 


Miskowow 


'Miskowow  River,  near  its  mouth,  averages  from  forty  to  fifty 
yards  in  width,  with  water  of  a  slight  brownish  tinge  but  not  dark-  River 
brown  like  most  of  the  other  rivers  east  of  Lake  Winnipeg,  indicating 
that  it  is  derived  chiefly  from  lakes  of  considerable  size,in  which  the  water 
has  been  cleared  of  its  dark  colouring   matter.     The  banks  are  no 


Digitized  by 


Googh 


10   G 


LAKE   WINNIPEG. 


very  high  but  are  usually  rocky,  and  the  wat«r  of teu  3<^eins  to  flow  in  i 
pre-existing  rocky  channel.  Between  the  rocky  knolls  and  ridges,  the 
blue,  stratified,  lacustral  clay  that  is  seen  everywhere  in  the  lowei 
country  east  of  Lake  Winnipeg  forms  well-defined  level  land,  thiekh 
wooded  with  white  poplar,  while  the  rocky  knolls  are  thickly  wooded 
with  Banksian  pine  and  oak. 

Pot-holes,  *At   the  fourth  portage   up  the  river,  three  pot-holes,  similar  to 

those  on  Berens  River,  occur  on  the  summit  and  south-west  side  of  a 
granite  knoll,  and  farther  up  the  river,  above  the  ninth  portage,  and 
about  half-way  between  the  mouths  of  Minago  and  Little  Blood-vein 
rivers,  a  large  pot-hole  has  been  bored  in  the  steep  eastern  side  of  a 
granite  hill,  the  surface  of  which  is  now  strongly  scored  by  glacial 
markings.  Sasaginnigak  Lake  is  an  irregular  body  of  clear  water 
lying  in  the  midst  of  low  hills  of  gray  granite.  From  this  lake  there 
is  said  to  be  an  easy  canoe- route  northwards  to  Grand  Rapids  on 
Berens  River.' 

Berens  River  *  The  shore  of  Lake  Winnipeg  from  Berens  River  south  to  Dog 
to  Dog  Head.  Head  is  composed  of  granites  and  gneisses  generally  striking  towards 
the  lake  but  at  the  latter  point  these  gneisses  begin  to  assume  a  very 
regularly  banded  arrangement  parallel  to  the  lake,  and  a  few  miles 
farther  south,  dykes  of  dark-green  trap  begin  to  make  their  appear- 
ance, running  in  the  same  direction.  Then  irruptive  rocks  continue 
close  to  the  east  shore  as  far  south  as  Wannipegow  or  Hole  River, 
where  they  merge  into  an  extensive  area  of  eruptive  volcanic  rocks 
and  agglomerates  that  form  the  base  of  the  Keewatin  series.  On 
ascending  the  streams  that  flow  into  this  portion  of  the  lake,  namely, 
the  Loon,  and  Rice  rivers,  the  gneiss  is  seen  to  be  very  regularly  and 
evenly  banded  near  the  eruptive  rocks,  while  farther  east  it  changes 
imperceptibly  into  the  coarse  gray  irregularly  foliated  Laurentian 
gneiss  typical  of  that  whole  region.  The  rocks  of  the  eastern  end  of 
Black  Island.  Black  Island  were  found  to  consist  of  altered  conglomerates,  quartzose 
sandstones,  agglomerates,  chloritic  and  sericitic  schists,  etc.,  similar  to 
those  found  in  the  typical  Keewatin  in  the  Hnronian  districts  else- 
where. The  quartzites  and  conglomerates  are  somewhat  more  easily 
eroded  than  the  adjoining  volcanic  rocks,  and  they  therefore  lie  in  a 
hollow,  which  is  flanked  on  one  side  by  Black  Island,  and  on  the  other 
by  the  east  shore,  the  beds  standing  generally,  at  a  high  angle  and 
striking  parallel  to  the  general  curving  trend  of  the  shore.' 

*  Wannipegow  or  Hole  River  at  its  mouth  breaks  through  a  belt  of 
evenly  banded  gneisses,  above  which  it  flows  for  ten  or  twelve  miles 
through  a  rich  alluvial  plain  wooded  with    poplar  and  white  spruce, 
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the  banks  on  either  side  rising  to  a  height  of  from  fifteen  to  twenty 
feet  above  the  water.  Very  little  rock  is  to  be  seen  but  any  exposures 
that  do  outcrop  from  beneath  the  till  and  alluvial  deposits  consist  of 
massive  coarse  amphibolites  and  green  chloritic  schists.  On  the  lake 
abovei,  the  rocks  are  almost  entirely  of  the  same  character,  though  at 
acme  places  on  the  north  shore  the  gneiss  approaches  close  to  the 
water,  and  the  contact  of  the  green  schists  of  the  Keewatin  and  the 
Lauren tian  gneiss  is  well  shown.  Speaking  generally,  the  lake  and 
valley  of  the  river  lie  in  a  trough  of  Keewatin  schists,  the  north  side 
of  which  is  bounded  by  ridges  of  Laurentian  granites  and  gneisses, 
while  the  south  side  rises  in  hills  of  more  compact  green  schist. 

'  A  tributary,  the  English  River,  in  its  lower  portion  also  flows  over  English 
Keewatin  schists,  but  the  lowest  rapid  occurs  at  the  contact  of  the  ^^^®^' 
schist  and  gneisses,  and  above  this  its  course  is  through  rugged  coun- 
try composed  of  high  barren  hills  of  gray  gneiss,  thinly  wooded  with  a 
stunted  growth  of  small  Banksian  pine.  Specimens  of  galena  and 
chalcopyrite,  stated  to  have  been  found  on  the  north  shore  of  Wanni- 
pegow  Lake  were  shown  to  the  writer,  and  the  occurrence  of  these 
minerals  is  not  improbable  along  the  above  mentioned  contact  line.' 

*  From  the  mouth  of  Wannipegow  River  to  Manigotagan  or  Bad- 
^hroat  Bay  the  shore  is  composed  of  greenish-gray  evenly  banded 
gneisses,  with  schists  and  altered  traps  of  the  Keewatin  series,  while 

near  Clement  Point  these  are  overlain  by  Winnipeg  sandstone,  this  Clement 
latter  being  the  most  northerly  point  at  which  Falseozoic  rocks  have 
been  recognized  on  the  east  side  of  the  lake. 

*  Manigotagan  River  is  remarkably  picturesque  throughout,  consist-  Manigotagan 
ing  of  long  quiet  stretches  of  clear  brown  water,  separated  by  rocky  ^*^®''- 
rapids  or  high  abrupt  falls,  which  are  passed  on  portages  of  an  average 

length  of  from  one  to  two  hundred  yards,  twenty-three  of  which  must 
be  ascended  on  the  way  from  Lake  Winnipeg  to  Rat  Portage  Lake. 

'From  the  mouth  of  1V4 anigotagan  River  to  Point  Metasse,  north 
of  the  mouth  of  Winnipeg  River,  granites  and  gneisses  everywhere 
compose  the  points  on  the  shore,  and  these  points  are  usually  con- 
nected by  gently  curved  sandy  beaches  in  front  of  low-lying  alluvial 
land. 

*  On  Winnipeg  River  the  rocks  are  all  granites  and  gneisses,  but  Winnipeg^ 
towards  the  east  end  of  Lac  du  Bonnet  and  around  the  mouth  of  ^^^®^- 
Oiseau  River,  thin-bedded  green  schists  and  altered  traps,  doubtless  of 
Keewatin  age,  make  their  appearance,  striking  up  the  valley  of  the 

latter  stream.     Above  the  lake  on  the  main  river,  the  banks,  as  far  as 
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the  mouth  of  Whitemouth  River,  are  chiefly  composed  of  till,  wi 
many  limestone  boulders,  and  the  rocks  are  scored  in  a  south-soul 
easterly  as  well  as  a  south-westerly  direction,  showing  that  t 
earlier  glacier  moving  south-eastward  over  the  Palaeozoic  Lake  Win] 
peg  basin,  had  extended  at  least  this  far  eastward,  though  there  is  i 
sign  of  limestone  drift  on  the  main  portion  of  Lac  du  Bonnet  itself 
on  the  lower  part  of  Winnipeg  River.' 


DETAILED  DESCRIPTIONS  OF  THE  COUNTRY  BORDEJ 
ING  THE  EAST  SIDE  OF  LAKE  WINNIPEG. 

Playgreen  Lake. 

Off  the  west  point  of  the  island  lying  N.  12^*  E.,  from  Warre 
Lauding  are  rounded  knobs  rising  a  foot  or  two  above  the  wate 
They  consist  of  brownish-gray  gneiss,  cut  by  a  dyke  of  red  granite  si 
feet  wide,  from  which  smaller  veins  extend  in  all  directions.  Tti 
bearing  of  the  main  dyke  is  generally  S.  56°  K,  but  at  one  place  i 
runs  for  ten  feet  at  right  angles  to  this.  It  is  distinctly  banded,  bein 
coarser  in  the  middle,  and  usually  finer  toward  the  sides. 

The  island  south  of  Kettle  Island  is  composed  of  dark  moderate! 
coarse-grained  quartz-mica-diorite-gneiss,  with  a  very  irregular  lamii 
ation,  striking  for  the  most  part  about  N.  45**  E.,  but  in  one  plac 
S.  70**  E.  It  is  composed  of  plagioclase  felspars,  microcline,  quartj 
biotite,  hornblende,  a  little  augite,  with  apatite,  zircon,  pyrite  an 
titanite.  Under  the  microscope  it  is  evident  that  plagioclase  i 
the  most  abundant  felspar  present,  only  a  few  untwinned  grain 
being  visible  in  the  section.  The  plagioclase  is  much  decomposer 
fine  tufts  of  kaolin  and  sericite  occurring  throughout  the  grain 
of  this  mineral,  and  in  some  cases  the  alteration  is  almost  con 
plete.  Some  of  the  grains  show  uneven  extinction.  Between  some  ( 
the  larger  grains  of  felspar  are  granophyric  areas.  The  qaaii 
is  of  the  usual  granitic  type,  much  crushed,  and  exhibits  ver 
uneven  extinction.  It  holds  dust- like  inclusions  with  bubbles,  et^ 
The  biotite  is  dark-brown  in  colour  and  strongly  pleochroic,  and  is  i 
part  altered  to  chlorite,  some  of  the  grains  showing  complete  alte 
ation,  while  others  show  chloritization  in  streaks  only.  It  holds  nuo 
erous  minute  crystals,  probably  rutile,  with  a  sagenitic  arrangemen 
Zircon  crystals  also  occur  in  it,  surrounded  by  well-marked  pleochroi 
haloe.  The  hornblende  is  in  very  small  quantity.  Apatite  occurs  i 
rather  stout  crystals  scattered  through  the  section,  and  pyrite  isfooi 
in  well-defined  crystals. 
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This  gneiss  includes  many  rounded  and  angular  masses,  up  to  five 
feet  in  diameter,  of  a  dark  fine-grained  homblende-granitite-gneiss, 
containing  crystals  of  primary  epidote,  the  line  between  the  two 
gneisses  being  sharply  marked,  though  the  former  often  shows  a  dis- 
tinct lamellar  structure  around  the  'masses  of  the  latter.  Both 
gneisses  are  cut  by  many  dykes  of  red  granite  ranging  up  to  fifteen 
feet  wide,  the  larger  ones  being  near  the  west  side  of  the  island. 

Three  miles  north  of  Warren  Landing  is  a  low  bushy  island  formed 
of  coarse  white  granite,  with  irregular  inclusions  of  darker  gneiss. 

Half  a  mile  east  of  Kettle  Island  is  a  low  scrubby  island  where  the 
reddish-gray  gneiss  strikes  S.  70"  E. 

Kettle  Island  is  composed  chiefly  of  gray  granitoid  gneiss,  through  Kettle  Islancl 
which  are  scattered  rounded  inclusions,  from  a  foot  to  several  yards  in 
diameter,  of  darker  gray  gneiss.     On  a  low  island  a  mile  and  a  half 
north  of  Kettle  Island  the  gneiss  is  heavily  laminated,  running  S. 
75*  K 

On  the  east  side  of  Goose  Island  is  an  outcrop  of  fine-grained  dark-  Goose  Island, 
gray  quartz-mica-diorite-gneiss,  composed  chiefly  of  plagioclase,  biotite, 
quartz,  muscovite,  and  orthoclase,  with  epidote,  apatite,  zircon,  magnetite 
and  chlorite.     The  rock  shows  distinct  evidence  of  pressure,  the  quartz  Lithoiogpcftl 
being  fractured,  and  showing  wavy  extinction.     Plagioclase  is  present   ^"^^P  '®^* 
in  large  amount.     There  are  also  some  grains  of  untwinned  feldspar, 
which  may  be  orthoclase.  and  a  few  grains  that  exhibit  the  char- 
acteristic twinning  structure  of  microcline. 

Biotite  is  the  principal  bisilicate  present,  it  is  light-yellow  to  brown 
in  colour  and  strongly  pleochroic.  Associated  with  it  is  a  consider- 
able quantity  of  colourless  muscovite.  Small  zircons,  showing  the 
pleochroic  halos  so  often  noticeable,  occur  in  the  biotite.  Apatite  is 
in  large,  shorty  stout  crystals.  Magnetite  is  rather  abundant.  Chlor- 
ite occurs  as  a  decomposition  product  of  the  micas. 

Lying  against  this  diorite-gneiss  in  an  irregular  line  bearing  gener- 
ally north-and -south,  is  a  very  lamellar  micaceous  gneiss,  striking  east, 
and-west  and  almost  vertical.  Between  the  lamellae  are  included  many 
masses  of  darker  fine-grained  dioritic  rock,  all  more  or  less  drawn  out 
in  the  direction  of  lamination.  These  various  rocks  are  cut  by  banded 
veins  of  pegmatitic  granite,  usually  running  about  N.  45''  E. 

On  the  east  side  of  the  island  are  two  narrow  veins,  striking  N.  lO*" 
£.,  of  fine-grained  dark-green  compact  quartz-diabase,  which  under  the 
microscope  is  seen  to  consist  of  a  fine-grained  felspathic  and  chloritic 
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groundmass,  through  which  are  distributed  numerous  lath-like  crysta 
of  a  more  or  less  decomposed  plagioclase.  Quartz  and  augite  aL 
occur. 

A  third  of  a  mile  north-east  of  Crooee  Island,  is  a  small  island 
light-gray  gneiss  striking  S.  85"  E. 

A  small  island  almost  a  mile  north-north-west  from  Goose  Island 
composed  of  a  dark-gray  moderately  fine-grained  almost  massive  gneis 
with  a  few  porphyritic  felspar  crystals  scattered  through  it.  ] 
possesses  a  somewhat  distinct  lamination,  striking  N.  20**  W.,  an 
dipping  N.  70"  E.  <  55".  It  is  also  cut  by  a  series  of  almost  vertia 
jointage  planes  running  north-and-south,  breaking  the  rock  into  masse 
from  one  to  two  feet  in  thickness.  Some  veins  of  red  pegmatiti 
granite  also  cross  this  island  in  a  direction  N.  45"  E. 

Under  the  microscope,  the  gneiss  is  seen  to  be  a  tolerably  fresh  hole 
crystalline  rock,  consisting  of  quartz,  plagioclase,  or thoclase,  hornblende 
biotite,  augite,  titanite,  epidote,  magnetite,  zircon,  chlorite,  apatite  am 
pyrite.  Small  areas  showing  granophyric  structure  occur  between  mao] 
of  the  felspar  grains.  The  quartz  is  of  the  ordinary  granitic  type,  hold: 
numerous  inclusions,  and  in  its  fractured  appearance  and  wavy  ex  tine 
tion  shows  evidence  of  having  been  subjected  to  dynamic  action.  Tb( 
felspar  occurs  in  both  twinned  and  untwinned  grains,  many  of  whicl: 
show  more  or  less  kaolinization ;  it  holds  numerous  inclusions.  Horn 
blende  is  the  most  abundant  bisilicate  present.  It  occurs  in  strongl} 
pleochroic  individuals,  dark-green  to  lighter  in  colour.  Many  of  the 
individuals  are  twinned  and  well  defined  in  their  crystallographic 
boundaries.  A  striking  feature  of  the  section  is  the  abundance  oi 
titanite  present  in  it.  The  epidote  occurs  in  quite  large  individuals, 
which  in  some  cases  include  apatite  and  magnetite.  Its  pleochroisni 
is  quite  marked  and  the  interference  colours  are  bnlliant. 

Playgreen  Point  is  a  rocky  promontary  of  dark  hornblendic  gneiss 
striking  N.  60"  E.,  cut  along  the  lines  of  foliation  by  heavy  bands  oi 
coarse  reddish-gray  biotitic  granite. 

The  islands  towards  the  north  and  north-west  of  Playgreen  Point 
are  all  rocky  knolls  composed  of  very  similar  gneiss. 

The  large  island  near  the  north-west  side  of  the  bay  is  of  a  medium- 
grained  gray  hornblende-granite  cut  by  wide  veins  of  red  pegmatite. 

West  of  the  most  westerly  channel  into  Little  Playgreen  Lake  is  a 
low  point  surrounded  by  rocky  reefs,  and  composed  of  reddish-graj 
gneiss  foliated  N.  60"  W.     Catfish  Point  is  very  similar  in  character, 
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consisting  of  light-red  gneiss  striking  N.  75°  E.  and  dipping  B.  15°  E.  Catfish  Point. 
<  60°  In  the  next  seven  miles  along  the  west  shore  of  the  lake,  very 
few  exposures  of  rock  were  seen,  and  then  the  lake  bends  to  the  north 
around  a  low  rocky  point  composed  of  a  reddish-gray  dioritic  gneiss 
striking  S.  40°  E.,  while  a  number  of  low  reefs  of  similar  rock  lie  off 
the  point.  The  bay  to  the  north-east  is  also  studded  with  islands  of 
similar  character.  One  long  point  near  the  bottom  of  the  bay  consists 
of  reddish- gray  gneiss,  with  some  highly  biotitic  bands,  striking 
N.  70°  K,  and  dipping  S.  20°  E.  <  60°.  On  the-  north  side  of  the 
bay,  where  the  main  channel  of  Nelson  River  flows  from  Playgreen 
Lake,  the  rock  forming  the  bed  and  sides  of  the  channel  is  a  well- 
foliated  reddish-gray  biotitic  gneiss  striking  N.  50*  E.  and  dipping 
S.  40°  E.  <  25°. 

Channels  between  Great  and  Little  Playgreen  Lakes, 

The  banks  of  the  steamboat  channel  consist  of  reddish-gray  gneiss, 
almost  massive  in  texture,  rising  in  rounded  bosses  from  the  edge  of 
the  water  up  to  the  height  of  thirty  feet.  The  eastern  channel  is 
very  similar  in  character,  with  low  rounded  rocky  banks  of  Laurentian 
gneiss. 

Little  Playgreen  Lake. 

Little  Playgreen  Lake  is  divided  into  two  fairly  distinct  portions  by  Soulier  Point 
a  narrow  strait  just  north  of  Soulier  Point  which  is  a  rocky  knoll  House^^*^^*^ 
consisting  of  gray  granitoid  gneiss,  striking  N.  75°  E. 

North  of  this  point  is  a  small  island,  composed,  on  the  north  side, 
of  a  dark-gray  biotitic  gneiss  cut  by  many  reticulating  veins  of  a 
reddish  granite,  while  along  the  south  side  of  the  island,  and  separated 
from  the  gneiss,  just  mentioned,  by  a  strongly  marked  line  of  contact, 
is  a  massive  red  and  greenish-gray,  mottled,  rather  coarse-grained 
homblende-granitite,  in  which  are  many  inclusions  of  the  darker 
gneiss. 

Under  the  microscope  this  granitite  is  seen  to  be  a  thoroughly  crys-  Litholo^cal 
talline  granular  admixture  of  quartz,  felspar,  biotite,  more  or  less  ^Inscription, 
altered  to  chlorite,  and  hornblende,  with  epidote,  zircon,  pyrite, 
magnetite  and  apatite.  The  rock  exhibits  abundant  evidence  of 
dynamic  action.  The  quartz  and  felspar  are  much  shattered,  the 
quartz  being  in  many  instances  so  ground  up  as  to  form  a  fine  mozaic. 
The  felspar  is  much  kaolinized,  and  both  minerals  possess  very  wavy 
and  uneven  extinction.  The  zircon  is  in  large  individuals  with  a 
curious  clove-brown  colour. 
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A  quarter  of  a  mile  west  of  Soulier  Point  is  a  small  island  com- 
posed of  red  granitite  which  is  here  definitely  foliated  N.  65'  E  It 
also  includes  many  large  masses  of  the  dark-gray  gneiss. 

South-west  of  this  island  are  other  islands  composed  of  similar  and 
homblende-granitite-gneiss.  One,  a  mile  and  a  half  distant,  and  on 
the  edge  of  the  open  lake,  being  more  particularly  examined,  was 
found  to  be  a  coarse  granitite-gneiss,  with  a  lamination,  dipping 
N.  50°  W.  <  ll'*,  and  in  many  places  a  well  marked  schistosity  strik- 
ing S.  80*"  E.  It  consists  of  quartz,  felspar  much  of  which  is  micro- 
cline,  biotite,  hornblende,  apatite,  zircon,  epidote,  allanite,  chlorite, 
and  magnetite.  The  rock  presents  abundant  evidence  of  crushing,  and 
granophyric  structure  is  widespread.  The  apatite  occurs  as  a  prim- 
ary constituent,  in  large  grains,  in  some  cases  with  clearly  defined 
crystal  faces,  mantled  by  unaltered  biotite.  The  granitite  is  cut  by  a 
number  of  veins  of  i-ed  granite,  and  on  the  south  side  of  the  island 
contains  many  inclusions  of  dark-gray  biotitic  gneiss. 

Proceeding  south-westward,  the  south-east  shore  of  the  lake  is  every- 
where composed  of  similar  granitite,  often  with  darker  inclusions,  and 
almost  constantly  cut  by  veins  of  red  pegmatite. 

Six  miles  and  a  half  from  Soulier  Point  the  granitite  was  found  to 
be  cut  by  a  dyke  or  'mass  of  rather  coarse-grained  massive  diorite  or 
diabase. 

Similar  red  granitite  extends  all  along  the  west  shore  of  the 
south-western  expansion  and  forms  the  shores  and  islands  of  the 
northern  portion  of  the  lake.  On  a  small  island  nearly  a  mile 
north  of  Norway  House,  this  homblende-granitite  is  massive,  red- 
dish and  of  medium  grain.  Under  the  microscope,  the  structure  of  the 
rock  is  seen  to  be  typically  granitic,  and  the  section  exhibits  abun- 
dant evidence  that  the  rock  has  been  subjected  to  considerable  dy- 
namic action.  Both  the  quartz  and  felspar  are  much  shattered,  forming 
a  regular  mosaic,  with  numerous  well-defined  areas  showing  granophyric 
structure  and  exhibit  uneven  wavy  extinction.  The  felspar  is  more  or 
less  kaolinized.  The  rock  is  composed  of  quartz,  orthodase,  plagio- 
clase,  hornblende,  biotite,  a  few  small  grains  of  titanite,  zircon,  apatite, 
in  well  defined  rather  stout  prisms,  epidote,  and  a  little  iron  ore. 

Near  the  north  end  of  the  lake,  just  below  where  the  Nelson  River 
flows  from  it^  the  granitite  ia  cut  by  some  veins  of  red  pegmatite,  in 
some  of  which  are  many  rounded  crystal  aggregates  of  molybdenite, 
with  occasional  crystals  of  pyrite  and  magnetite. 
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GtmisctcTJRtver, 

The  country  in  the  immediate  neighboarhood  of  the  mouth  of  the  Gimisao 
river  is  very  low  and  flat.     Marshy  banks  extend  for  over  a  mile  from     ^®^* 
the  Nelson  River  and  thence  upward  the  country  slopes  very  gradually, 
not  rising  much  above  the  channel  of  the  river  till  past  the  forks. 

On  the   south   branch  the  gradual  slope  is  carried  to  nine  miles 
east  of  the  forks  where  a  steeper  ascent  is  met.     On  the  lower  plain  a 
light  covering  of  alluvial  clay  is  seen  occasionally  in  the  depressions  and 
has  probably  all  been  carried  down  by  the  river.    On  this  the  timber  is  Character  of 
heavier  than  that  seem  on  the  higher  parts,  and  spruce  up  to  twenty-  ^©  foScs.   ^ 
four  inches  in  diameter  was  noted. 


In  the  vicinity  of  the  mouth  of  the  river  the  rock  is  a  gray  granitite- 
gneiss  cut  by  veins  of  red  pegmatite-granitite.  The  foliation  of  the 
gneiss  becomes  less  distinct,  until  at  the  second  rapid,  it  has  entirely 
or  almost  entirely  disappeared,  and  the  rock  is  quite  massive. 

Similar  gneiss  underlies  the  country  up  to  the  forks,  and  thence,  up 
the  north  branch  of  the  river,  it  may  constantly  be  seen  cropping  out  McLaughlir 
from  beneath  the  covering  of  clay,  sometimes  massive,  and  sometimes  ^*^®''- 
distinctly  foliated  Two  miles  and  a  half  up  this  branch,  named  Mc- 
Laughlin River  on  the  map,  there  is  a  band  of  medium-grained,  gray, 
rusty-weathering-granitite-gneiss,  with  very  distinct  foliation,  dipping 
north  at  an  angle  of  30**.  At  a  portage  two  and  a  half  miles  higher 
up  the  stream,  the  rock  is  a  massive  granitite,  varying  to  a  highly 
contorted  gneiss. 

Thence  up  the  stream  for  a  considerable  distance  the  rock  changes 
but  little  in  general  character,  though  it  may  vary  somewhat  in  colour 
and  texture,  and  foliation  may  or  may  not  be  noticeable. 

In  longitude  97**  30'  W.,  the  gray  granitite  is  replaced  by  a  massive 
red  medium-grained  granite,  which  often  contains  included  masses  of 
dark-gray  granitite-gneiss,  and  is,  therefore,  probably  somewhat  newer  in 
age  than  the  latter.  In  some  places  it  contains  large  crystals  of  mag- 
netite. This  red  granite  extends  up  to,  and  past,  the  first  small  lake, 
when  the  light-gray  well-foliated  gneiss  re-appears,  striking  N.  60"  E. 

Near  the  second  small  lake,  rocky  ridges  run  on  each  side  of  the 
river ;  composed  of  a  gray  gneiss  in  which  plagioclase  felspar  has 
so  largely  replaced  the  orthoclase  that  the  rock  might  be  classed  as  a 
quartz-micardiorite.  It  strikes  S.  75'  E.,  and  has  an  almost  vertical 
dip.  This  light-gray  granitite  or  quartz-mica-diorite,  forms  the  shore 
of  the  second  small  lake,  and  extends  for  a  mile  eastward  to  where  the 
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river  again  divides  into  two  almost  equal  branches,  each  about  fifty 
feet  wide.  The  surrounding  country  is  here  exceedingly  desolate,  con- 
sisting of  bare,  low  rounded  knolls  of  reddish  granite  and  gneiss  with 
a  general  elevation  of  sixty  feet  above  the  river,  the  gneiss  having  a 
general  strike  N.  60°  E. 

The  banks  are  low  in  this  vicinity,  and  composed  of  gray  silt 
for  a  considerable  distance,  but  five  and  a  half  miles  above  the  last- 
named  lake,  the  river  expands  into  another  small  lake,  three-quarters 
of  a  mile  long,  in  the  middle  of  which  is  an  island  of  a  dark-gray  and 
greenish,  highly  altered,  hornblende-schist^  with  a  foliation  striking 
N.  55°  E.,  but  this  foliation  is  usually  very  irregular,  and  is  often 
replaced  by  an  ovoidal  or  concretionary  structure. 

A  mile  above  this  lakelet  we  passed  a  low  hill,  beside  which  the 
compass  refused  to  work  with  any  regularity,  and  a  quarter  of  a  mile 
higher  up  the  stream,  is  an  outcrop  of  dark -gray  thinly  and  regalarly 
foliated  hornblende-schist,  striking  N.  70°  E.,  and  with  a  vertical  dip. 
Its  surface  is  very  deeply  weathered. 

A  mile  above  this  point,  and  on  the  west  side  of  the  river,  is  a 
rounded  hill  sixty  feet  high,  of  light-gray  thinly- foliated  gametiferoas 
muscovite-granite-gneiss,  rather  irregularly  interbanded  with  dark-gray 
hornblende-schist  or  biotite-schist,  all  striking  N.  75°  E. 

For  nine  miles  above  this  point,  the  river  continues  to  come  from  an 
east  north-easterly  direction,  following  this  band  of  schist,  which  crops 
out  here  and  there  along  its  banks. 

Robinson  Lake,  from  which  the  river  takes  its  rise,  lies  in  a 
depression  from  which  these  schists  have  been  worn  out,  and  horn 
blende-schist,  occasionally  with  interbedded  granite  veins,  everywhere 
forms  the  shore  of  the  long  narrow  lake.  From  the  upper  end  of  tbe 
lake  the  same  valley  continues  in  an  east  north-easterly  direction  an 
unknown  distance,  doubtless  following  the  trend  of  this  band  of  schist. 

Ascending  the  south  branch  of  Gunisao  River  the  banks  are  at  first 
of  clay  and  very  little  rock  is  exposed.  Five  miles  above  the  forks  is 
a  rounded  boss  of  light-gray  massive  biotite-granite ;  although  as 
plagioclase  would  seem  to  be  the  chief  felspar  constituent^  it  might 
perhaps  be  classed  as  a  quartz-mica-diorite.  Similar  granitite  outcrops 
rather  more  than  half  a  mile  higher  up  the  stream,  and  again  two  miles 
and  one-fourth  above.  At  a  thirty  yard  portage  this  granitite 
exhibits  a  slight  gneissic  foliation. 

Three-quarters  of  a  mile  higher  up  the  stream  are  banks  of  rather 
high  rounded  rocks  over  which  is  a  portage  one  hundred  yards  long. 
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The  rock  is  a  massiye,  coarse,  gray  granitite  or  quartz-mica-diorite 
with  here  and  there  included  masses  showing  gneissic  structure. 

Across  the  west  side  of  the  knoll  this  rock  is  cut  by  a  narrow  dyke,  Books  at 
averaging  fifteen  inches  in  width,  dipping  vertically,  and  striking  portages. 
N.  23°  E.  Branches  several  inches  wide  constantly  run  off  into  the 
surrounding  granitite  and  end  abruptly.  The  dyke  has  a  strongly 
marked  columnar  structure,  running  transversely  from  wall  to  wall. 
The  dyke-rock  is  an  augite-porphyrite  of  a  light  greenish-gray  colour. 
It  has  a  mica-felsitic  ground  mass  in  which  sericite  is  abundantly 
developed,  giving  the  rock  its  colour,  and  through  this  are  scattered 
many  little  bright  phenocrysts  of  light-coloured  pyroxene  (augite) 
more  numerous  near  the  sides  of  the  dike  than  in  the  middle,  a  few 
small  and  irregular  phenocrysts  of  plagioclase,  many  small  rounded 
crystal  aggregates  of  arsenopyrite,  and  some  secondary  muscovite 
and  zoisite. 

At  another  thirty-yards  portage,  a  mile  and  a  quarter  above  the 
last  portage,  the  rock  is  again  a  massive  light-gray  quartz-mica- 
diorite.  At  the  next  portage  three  miles  and  a  half  above  this 
the  rock  is  a  massive  mediu^^grained  biotite-muscovite- granite,  of 
light-gray  colour  very  similar  to  the  quartz-mica-diorite  previously 
found. 

The  banks  above  this  portage  became  more  bare  and  rocky  than 
below  it,  and  the  quartz-mica-diorite  becomes  distinctly  foliated;  at 
the  portage(twenty  yards)it  strikes  N.  80*  E.  and  dips  S.  10"  E.  <  30*. 

For  eight  miles  above  this  portage,  to  the  next  portage  which  is 
thirty  yards  long,  the  rock  is  everywhere  a  very  similar  gneiss,  with 
essentially  the  same  strike  throughout  the  distance.  On  the  north 
bank  is  a  cliff  twenty  feet  high,  showing  at  the  top  eight  feet  of  fine, 
gray  sandy  clay  apparently  with  very  few  boulders,  and  below  it  for 
several  feet  and  probably  to  the  water,  is  well  stratified  sand  and 
coarse  gravel;  the  pebbles  being  from  the  Laurentian  rocks.  The 
country  just  passed  through  appears  to  be  largely  of  the  nature  of  a 
.  sand-plain  through  which  the  river  has  cut  a  small  valley. 

Rather  less  than  half  a  mile  above  the  last  portage  is  a  Falk. 
fall  with  a  drop  of  eight  feet^  at  which  the  rock  is  a  light-gray 
medium-grained  granite  showing  in  a  few  places  a  very  slight  foliation 
striking  N.  70°  E.  Three  miles  higher  up,  the  river  again  falls  over  a 
fine-grained  light-green  granite  which  is  usually  slightly  foliated, 
N.  80°  R  Half  a  mile  above  is  another  fall,  past  which  is  a 
portage  three  hundred  yards  long.     The  rock  is  a  similar  gneiss,  in 

2* 


Digitized  by 


Googh 


20  G 


LAKB    WIKKIPBG. 


Wooded 

plains. 


Rocks  near 
GunisaoLake. 


places  thinlj  and  clearly  foliated,  and  in  others  obscurely  foliate 
the  strike  varying  from  N.  35**  E.,  at  the  west  end  to  N.  80"  K  at  tl 
east  end  of  the  portage. 

For  the  next  six  miles  very  little  rock  is  seen,  the  river  ninnii 
through  rich  wooded  plains  rising  gradually  and  varied  here  ai 
there  by  rocky  knolls,  but  above  this  the  rock  becomes  the  predomi 
ating  feature  and  the  plains  are  merely  the  bottoms  of  the  shallo 
depressions  between  the  hills.  Boulders  continue  to  be  rare,  and  sai 
is  seen  here  and  there,  but  the  depressions  in  the  rock  appear  to  I 
almost  everywhere  filled  by  a  very  light-gray,  fine,  almost  impalpab 
clay.  Instead  of  large  spruce,  with  white  and  black  poplar,  the  who 
country  is  thickly  overgrown  with  small  black  spruce,  which  a  fe 
years  ago  was  killed  by  fire,  so  that  now  there  is  nothing  bi 
blackened  stems  with  a  thick  growth  of  underbrush.  The  ^r. 
exposure  in  the  rocky  part  is  at  a  succession  of  small  falls  over  a  fol 
ated  reddish-gray  gneiss,  with  vertical  dip,  and  a  general  easterl 
strike.  The  banks  now  become  bold  and  rocky,  and  continue  so  for 
considerable  distance.  At  a  portage  seventy  yards  long,  two  mil( 
higher  up  the  river,  the  rock  is  a  gray  quartz-mica-diorite,  of  mediui 
grain,  and  well  foliated,  striking  east  and  with  nearly  vertical  dip. 

Two  miles  and  a  half  above  this  portage,  in  latitude  53*  35'  IC,  is 
boss  of  gray  moderately  coarse-grained  garnetiferous  quartz-mica-diont< 
associated  with  a  red  granite  of  medium  grain.  The  burnt  countr 
ends  about  five  miles  above  this,  and  is  succeeded  by  a  tamarac 
swamp  through  which  rise  many  low  rounded  bosses  of  granite.  Fc 
all  the  rest  of  the  way  up  to  Gunisao  Lake,  a  distance  of  about  thirt] 
five  miles,  the  river  winds  between  banks  composed  of  massive,  gra 
quartz-diorite,  which  forms  low  rounded  hills,  seldom  rising  mor 
than  thirty  feet  above  the  general  level.  After  the  river  turns  soutl 
eastward  toward  Gunisao  Lake,  the  country  begins  to  look  a  litd 
more  pleasant,  with  Banksian  pine  and  white  poplar  along  the  bank 
and  on  the  rocky  knolls.  The  white  clay  disappears  and  a  few  perch© 
boulders  are,  for  the  first  time  on  this  river,  seen  resting  on  some  c 
the  rocky  knolls,  all  of  rock  similar  to  that  beneath,  showing  ver 
little  transportation. 

Three  miles  below  the  lake,  the  diorite  is  cut  by  two  dykes,  six  fee 
in  width,  of  dark-green  fine-grained  gabbro,  striking  S.  80'  E.,  an( 
dipping  S.  10"  W.  <  75".  Along  the  edges  they  show  distinct  trace 
of  foliation,  but  towards  the  middle  they  are  quite  massive.  In  ih 
specimens  of  this  gabbro  collected,  the  augite  was  found  to  have  beei 
entirely  altered  to  hornblende. 
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The  south  shore  of  Gunisao  Lake  rises  either  in  steep  cli£B3  to  a  GunisaoLake 
height  of  from  thirty  to  fifty  feet^  or  is  low  and  flat^  the  rock  sloping 
gently  to  the  water.  The  bays  have  a  beach  of  rounded  boulders  and 
the  rock  can  be  seen  in  many  places  to  be  overlain  by  a  light-gray  clay 
with  angular  stones  and  many  rounded  boulders,  all  from  the  Lauren- 
tian  rocks.  Glacial  grooving  may  be  seen  in  many  places,  but  the 
rock  is  so  much  weathered  that  only  the  coai'ser  markings  remain. 
The  whole  country  is  thickly  covered  with  black  spruce.  The  north 
shore  is  much  more  rugged  than  the  south  side,  and  has  very  little 
vegetation  on  it.  It  is  also  skirted  by  fewer  islands  and  indented  by 
less  irregular  bays.  The  rocks  exposed  are  everywhere  of  similar 
coarse  gray  quarts^mica-diorite,  which  is  often  vertically  jointed,  thus 
formini(  steep  or  vertical  cliffs.  At  one  place  near  the  north-eastern 
end  of  the  lake,  a  slight  foliation  was  observed  in  the  diorite,  with  a 
strike  S.  TS''  E. 

On  Gunisao  River,  above  the  lake,  the  rock  is,  at  first,  a  diorite  similar  ^{y^^  above 
to  that  on  the  lake,  but  it  soon  becomes  more  acid,  and  changes  into,  1^^- 
or  is  replaced  by,  a  reddish  massive,  often  garnetiferous  granitite. 

The  shores  of  Kapmatasko  Lake  which  lies  to  the  south-east  of 
Gunisao  Lake,  are  generally  low,  and  at  the  points  show  low  outcrops 
of  this  granitite,  which  is  almost  everywhere  massive,  but  at  one  pomt 
near  the  north  end  of  the  lake  it  showed  a  slight  foliation  striking  N. 
70*E. 

Shore  of  Lake   Winnipeg — Nelson  River  to  Dog  Head, 

Beginning  at  the  head  of  Nelson  River,  and  proceeding  southward, 
the  shore  is  usually  composed  of  low  cliffs  of  stratified  post-glacial  clay 
and  peat,  with  rounded  bosses  of  rock  projecting  here  and  there  from 
beneath  it,  and  often  skirted  by  many  low  bare  rocky  islands. 

Two  miles  south  of  Nelson  River  the  rock  is  a  coarse  reddish  horn-  jj^^  ^^lOTe 
blende-granitite-gneiss,  without  well-defined  schistosity,  but  in  bands  ^^  Nelson 
differing  slightly  in  colour  and  fineness.     These  bands  have  a  general 
strike  N.  85**  E.,  and  an  almost  vertical  dip. 

Montreal   Point  is   composed  of  a   rather   fine-grained    dark-gray  Montreal 
granitite-gneiss,  with  an  even  parallel   foliation  trending   N.  70"  E.  Point. 
In  many  places  this  gneiss  is  cut  by  wide  anastamosing  veins  of  coarse 
light-gray  granite  holding  crystals  of  tourmaline,  (be.     In  places  the 
granite  forms  the  greater  portion  of  the  mass  of  the  rock,  the  darker 
gneiss  appearing  as  irregular  inclusions  scattered  through  it.     Both 
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the  granite  and  the  gneiss  are  again  cut  by  smaller  granite  veins.    A 
number  of  small  rocks  of  similar  granite  or  gneiss  lie  off  this  point 

The  surface  is  beautifully  smooth  and  rounded  and  shows  parallel 
strisB  running  S.  dd"*  W.  In  one  place,  for  about  three  yards  in  width, 
there  is  a  more  or  less  regular  set  of  grooves  running  N.  45'  W.,  rising 
up  to  the  top  of  the  knoll  and  then  vanishing.  They  overlie  the  others 
and  point  directly  out  into  the  lake.  They  have  been  caused  by  the 
shoving  of  a  single  mass  and  may  possibly  have  been  recent,  but  as 
the  shove  would  appear  to  have  been  toward  the  lake,  this  does  not 
appear  probable.  Numerous  little  islands  lie  off  the  points  to  the 
south  for  some  distance,  though  the  points  themselves  are  mostly  of 
sand.  For  the  rest,  the  shore  is  mainly  sandy,  though  occasionally 
scattered  with  a  few  pebbles  and  boulders.  The  boulders  are  all  of 
gneiss  and  granite,  but  a  few  of  the  pebbles  are  ^^f  cream-coloured 
dolomite.  Behind  the  beach  is  a  cliff  gradually  de  'ning  southward 
from  eighteen  to  eight  feet,  but  its  face  is  piled  with  a  lifting  sand  and 
there  is  often  a  little  sand  dune  along  the  top.  A  mossy  muskeg  with 
spruce  and  tamarack  stretches  everywhere  backward  from  the  lake. 

The  shore,  south  to  Spider  Island  Point,  is  being  cut  into  by  the 
waves,  and  now  shows  one  to  two  feet  of  stratified  beach-sand  over- 
lying a  little  vertical  cliff  two  feet  high  of  stratified,  blue,  tenadoos 
clay  breaking  out  into  little  angular  fragments.  Just  north  of  tlw 
point  similar  gray  granite,  often  with  a  green  tint  but  with  no 
inclusions,  is  cut  by  many  veins  of  red  granite.  High  sand-dunes  are 
piled  up  at  the  edge  of  the  woods.  A  little  rill  of  brown  water  here 
runs  into  the  lake. 

Farther  south,  the  shore  is  similar,  being  low  and  flat.  The  beach  is 
covered  with  sand  without  boulders.  Much  of  the  beach  is  underhiin 
by  clay,  while  tree  trunks  erect  and  projecting  at  the  edge  of  the 
water,  probably  indicate  erosion  into  an  old  swamp.  The  land 
declines  so  that  it  is  but  two  feet  above  the  water,  becoming  a  mossy 
muskeg  that  reaches  Spider  Island  Point. 

Four  miles  south  of  Montreal  Point  is  a  light-gray  coarse-grained 
compact  granitite,  in  which  are  many  inclusions  of  a  darker  finer- 
grained  granitite-gneiss,  these  inclusions  being  almost  all  arranged  in 
strings  in  an  east-and-west  direction.  Some  small  veins  of  red  granite 
run  parallel  to  these,  and  beside  and  parallel  to  them  a  certain 
amount  of  schistosity  is  often  developed  in  the  light-gray  granitite. 
Other  narrow  veins  of  red  granite  also  cut  the  rock  very  irregularly. 
The  surface  is  smoothed  and  shows  many  glacial  strise  running  S.  35 


Digitized  by 


Googh 


]  NELSON  BIVEB  TO   DOG   HEAD.  23   G 

W.     The  bottom  and  the  water  here  is  very  maddy,  much  more  so 
than  to  the  north. 

A  point  two  miles  farther  south  is  composed  of  similar  light-  and  Three  senes 
dark-gray  granitite,  which  is  cut  by  anastamosing  and  crossing  veins  ^  ^^^'^' 
of  red  pegmatitic  granite,  breaking  the  rock  very  irregularly.     Three 
series  of  these  veins  were  recognized,  the  newer  slightly  faulting  the 
older   ones.     Their  general  directions  were  as  follows : — First  and 
oldesfc,  S.  50'  E.j  second,  S.  '45'  W.;  third  and  newest,  S.  10"  W. 

At  the  next  point,  in  latitude  53°  33',  similar  rocks,  cut  by  granite 
veins^  also  occur.     One  dark   band,  here  composed  of  hornblende- 
gran  itite-gneiss,  is  eight  feet  wide,  and  dips  N.  40°  E.  <  35°.     Along 
its  contact  with  the  surrounding  gray  granitite,  and  along  little  fissures  gpider  Island 
cutting  across  it,  epidote  is  largely  developed.  Point. 

At  Spider  Island  Point,  in  latitude  53°  30',  the  rock  is  a  dark-gray 
epidote-hornblende-granitite-gneiss,  with  a  slightly  greenish  hue  on  the 
weathered  surfaces.  In  general  character  it  is  very  similar  to  the 
granitite-gneiss  seen  so  often  along  the  shore  farther  north,  and  has  a 
well-marked  strike  varying  from  N.  35°  E.  to  N.  50°  E.  A  quarter  of 
a  mile  north-east  of  this  point  the  gneiss  is  cut  by  two  narrow  vertical 
dykes  or  veins  of  green  hornblende-schist  striking  N.  80°  E. 

At  the  mouth  of  a  little  creek,  a  mile  south-east  of  Spider  Island  Point, 
similar  granitite  forms  the  shore,  in  some  places  quite  massive,  and  in 
other  places  well  foliated,  though  the  strike  of  this  foliation  is  very 
irregular.  Many  veins  of  red  pegmatite  cut  across  the  granitite,  and 
the  foliation  often  bends  round  toward  the  veins. 

A  few  narrow  vertical  bands,  or  long  lenticular  masses  of  dark-gray 
thinly- foliated  epidotic  hornblende-granitite-gneiss  cross  through  the 
granitite  in  a  direction  S.  85°  E.  At  several  points  between  this  creek 
and  the  mouth  of  Belanger  River,  similar  gray  gneiss  juts  out  in 
rough-topped  knoUs.  The  foliation,  which  is  more  or  less  nearly  ver- 
tical, is  distinctly  marked,  some  of  the  layers  being  much  darker  and 
more  micaceous  than  others. 

The  Spider  Islands,  which  lie  from  one  to  two  and  a  half  miles  Spider 
off  shore,  are  bold  granitic  rocks  rising  abruptly  out  of  the  lake. 
The  largest,  which  was  that  particularly  examined,  is  composed 
of  a  well  foliated,  gray  granite-gneiss,  with  darker  and  lighter  bands 
through  which  run  little  veins  of  red  pegmatitic  granite.  The 
foliation  is  much  contorted,  but  seems  to  have  a  general 
strike  S.  40°  W;,  parallel  to  the  longer  diameter  of  the  island,  while  its 
dip  is  approximately  vertical.     Across  the  narrow  neck  connecting  the 
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two  ends  of  the  island  the  gneiss  is  cut  by  a  straight  vertical  dyke, 
from  two  to  four  feet  wide,  of  dark-green  schist,  probably  resultmg 
from  a  diabase.  This  schist^  being  softer  than  the  gneiss,  is  much 
weathered  away,  leaving  a  sharp  gash  through  the  neck  of  the  island. 

Half  a  mile  south  of  Belanger  River  is  a  point  composed  of  gray 
granitite-gneisa,  the  foliation  of  which  appears  to  strike  about  N.  45' 
£.,  and  to  dip  at  an  angle  of  70**.  On  the  south  side  of  the  point  the 
foliation  is  not  so  pronounced,  but  there  is  a  fairly  definite  line  ararraa 
gement  of  the  crystalline  constituents  of  the  rock,  which  gives  the 
surface  a  fibrous  or  thread-like  appearance.  Veins  of  coarse  red  peg. 
matite  are  common  throughout  the  rock,  and  the  gneiss  is  also  cut  by 
a  vein  or  dyke  from  eight  to  ten  feet  wide,  of  moderately  fine-grained 
red  granite. 

A  mile  from  this,  up  the  shore,  there  is  a  projecting  ridge  of  rock 
composed  of  a  coarse,  gray  granitite-gneiss,  sometimes  showing  a  slight 
foliation  striking  N.  5**  E.,  but  often  massive.  Veins  of  both  fine  and 
coarse  red  granite  cut  this  gneiss. 

Belanger  Point  is  also  composed  of  a  similar  granitite  cut  by  granite 
veins.  The  surface  is  weathered  rough,  but  the  glacial  grooves  are 
seen  running  S.  IS"*  W.  The  direction  of  striation  changes  slightly 
along  the  shore  here  from  the  north,  since  at  Montreal  Point  the 
direction  was  nearly  S.  W. 

Rocks  of  shore  At  a  point  in  latitude  53°  24'  30" y  a  boss  of  coarse,  red  pegmatitic 
Black  ^RWer  g^^^i*®  projects  250  feet  from  the  shore.  It  contains  white  mica, 
either  as  small  radiated  masses,  or  as  individual  crystals  up  to  five 
inches  in  length.  On  the  south  side  of  the  boss  the  rock  assumes  a 
very  coarse,  brecciated  appearance,  and  sixty  paces  farther  south  it  is 
usually  finer-grained  and  exhibits  a  more  or  less  distinct  foliation,  and 
also  contains  angular  inclusions  of  gray  gneiss. 

The  shore  all  along  is  low  and  sandy  with  a  low  marshy  country 
behind.  The  stream  that  flows  in  here  is  only  eight  feet  wide  where  it 
crosses  the  beach,  but  most  of  it  reaches  the  lake  through  the  sand. 
270  paces  farther  south  coarse,  gray  gneiss  again  forms  the  shore. 
This  gneiss  is  sometimes  almost  massive,  but  it  includes  some  bands  of 
highly  micaceous  gneiss.     It  is  cut  by  veins  of  red  granite. 

In  latitude  53°  23'  30'',  the  points  consist  of  greenish-gray,  coarse, 
quartz-mica-diorite,  which  is  usually  massive,  though  occasionally  ex- 
hibiting a  slight  foliation  that  varies  in  direction  from  north  to  north- 
west. Included  in  it  are  a  few  small  stringers  of  coarse  mica-schist 
or  granitite.      Pegmatite   veins   are    notably   rare,  but   one  coarse 
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vein  contains,  along  its  middle  line,  many  fine  large  crystals  of  white 
mica.     The  diorite  is  also  cut  by  some  bands  of  light-green  epidote. 

Half  a  mile  farther  along  the  shore,  pegmatitic  vuins  again  became  Between 
fairly  numerous,  and  among  them  is  a  vein  of  fine-grained  granite-  point^nd  Big 
porphyry    from    one    to    two    feet   in   width.     The    diorite  is  also  Black  River, 
here  cut  by  a  band  eighteen  inches  wide  of  dark  hornblende-schist, 
striking  N.  32"  E.,  and  400  yards  farther  north-east  is  a  band  of  horn- 
blende-granite striking  N.  75^  E.,  while  the  diorite  itself  has  an  indis- 
tinct foliation  N.  15'  W. 

At  a  point  in  latitude  53'  22'  30*^,  low  reefs  run  out.  The  rock 
here  has  a  rough  surface,  but  300  yards  back  there  is  a  low  outcrop  of 
gneiss  the  surface  of  which  is  beautifully  planed  and  glaciated  and  not 
weathered,  having  been  comparatively  lately  uncovered  from  its 
mantle  of  hard,  blue  clay.  Most  of  the  glacial  strise  run  S.  26'  W., 
but  in  two  places  the  smooth  surface  wibh  these  striae  cuts  an  older 
smoothed  surface  at  a  sharp  angle.  This  surface  is  also  striated  though 
the  striae  are  not  so  fresh  and  clear  as  the  others  and  run  S.  48'  W., 
making  thus  an  angle  of  22'  between  the  two  sets. 

A  point  in  latitude  53'  21'  45^^,  is  composed  of  gray  dioritic  gneiss, 
without  pegmatite  veins,  but  the  gneiss  includes  masses  of  darker 
gneiss  drawn  out  in  a  direction  N.  85'  E.,  and  similar  conditions  pre- 
vail at  a  point  a  mile  farther  south,  though  the  inclusions  here  usually 
lie  N.  35""  W.  Three-quarters  of  a  mile  farther  south,  a  band  of 
similar  dark-gray  gneiss  runs  N.  60'  W. 

In  latitude  53'  2V  is  a  low  clay  point  from  which  shallow  water 
with  a  soft  clay  bottom,  stretches  out  for  a  long  distance.  This  is 
protected  by  innumerable  little  bare  granite  reefs  lying  off  the 
shore  and  in  the  bay  to  the  south.  Behind  the  point  is  a  mossy  mus- 
keg with  about  two  feet  of  peat  underlain  by  blue  clay.  There  are 
very  few  boulders  in  the  shallow  water,  but  a  number  are  collected 
around  a  rocky  boss,  south  of  the  point.  This  is  composed  of  massive 
gray  granite,  in  which  there  are  a  few  inclusions  of  a  darker  colour 
drawn  out  N.  15'  W.  The  next  point  south  is  formed  of  massive,  gray 
gneiss  with  a  roche  moutonn<^e  surface  roughened  by  the  weather.  It  is 
cut  by  one  narrow  band  of  fine-grained  dark  gneiss  striking  N.  60'  W., 
but  it  has  no  inclusions  and  no  veins  of  red  granite.  Like  all  the  other 
exposures,  its  lee  side  is  abrupt  and  broken,  while  the  stoss  side  is 
rounded.  From  this  point  southward  for  several  miles  the  shore  is  * 
shoal,  but  the  numerous  rocky  islands  seem  to  be  all  composed  of 
gray  gneiss  similar  to  that  farther  north,  cut  by  few,  if  any,  veins  of 
pegmatite. 
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In  latitude  53*"  16'  15",  the  rock  is  a  coarse-gray  granitite  or  quart 
micfMiiorite,  without  distinct  foliation,  but  containing  a  few  d&rki 
inclusions  drawn  out  in  a  direction  N.  65°  W.,  and  traversed  by  a  vei 
few  narrow  veins  of  coarse  red  pegmatite. 

For  four  miles  southward  the  rock  is  a  similar  gray  gneiss,  occasio 
ally  with  a  distinct  foliation  varying  from  N.  45**  to  66*  W. 

At  a  point  called  Ducks  Nest  there  is  an  area  of  spotted  roc 
about  thirty  feet  in  diameter,  in  the  gneiss,  having  the  appearance  • 
a  conglomerate  in  which  the  pebbles  are  a  dark-gray  gneiss,  while  tl 
matrix  is  a  lighter  gray  running  in  narrow  bands  between,  and  beii 
harder,  stand  out  in  little  ridges.  The  pebbles  are  lenticular,  beir 
sometimes  a  foot  or  more  in  length,  and  lie  north-and-south,  or  near; 
transverse  to  the  strike  of  the  gneiss.  The  appearance  of  the  roc 
suggests  a  similarity  to  the  so-called  leopard  rock.  Dr.  A.  E.  Barlo 
thus  describes  it : — 

'The  hand  specimen  shows  a  dark-gray,  medium-textured  roc] 
traversed  by  small  pegmatite-like  dykes  of  coarse,  reddish  to  greenie 
epidotic  granite,  the  whole  apparently  representing  a  complex  intrusic 
of  one  rock  through  the  other,  the  granite  evidently  being  the  lates 
Under  the  microscope,  the  most  basic  phase  of  the  rock  shows  a  hoi 
crystalline  admixture,  composed  chiefly  of  hornblende  and  plagioclas 
together  with  a  considerable  quantity  of  epidote  (much  of  which 
doubtless  primary),  and  biotite.  The  hornblende  is  the  most  abundai 
constituent,  and  occurs  in  irregular,  cleavable,  compact  masses  showio 
the  usual  tiichroism.  The  biotite  has  undergone  **  bleaching ''  t 
the  result  of  the  removal  of  a  considerable  part  of  the  iron,  and  f 
a  consequence  exhibits  brilliant  chromatic  polarization  between  crosse 
nicols.  It  often  occurs  embedded  in  and  sometimes  completely  su 
rounded  by  the  hornblende.  The  felspar  has  undergone  '*  saussuritifi 
tion,"  and  much  of  it,  judging  from  the  nature  of  the  decompositio 
products,  must  be  a  plagioclase  near  the  basic  end  of  the  serie: 
Epidote  is  very  thinly  scattered  through  the  slide,  and  besides  bein 
present  as  a  product  of  alteration  of  the  felspar,  likewise  occurs  in  to 
erably  sharp  individuals  enclosed  in  the  hornblende.  Quartz  is  onl 
sparingly  represented,  as  is  also  sphene.  Apatite  is  abundant,  whil 
magnetite  and  pyrite  are  both  present.  The  rock  is  a  rather  typict 
epidotic  diorite,  and  may  have  resulted  from  the  alteration  of  a  gabbra 

'  The  slide  representing  the  intermediate  type  of  rock,  differs  froi 
the  preceding,  in  that  biotite  is  the  prevailing  coloured  constituent 
and  is  associated  with  a  large  quantity  of  epidote,  some  of  which  i 
secondary,  resulting  from  the  alteration  of  the  felspar,  but  a  large  pre 
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portion  is  evidently '  original.  A  small  amount  of  hornblende  is 
present  in  addition  to  the  mica,  which  latter  mineral  h^s  undergone 
extreme  bleaching  and  chloritization.  Felspar  is  relatively  more  im- 
portant, but  it  is  difficult  to  say  whether  plagioclase  or  orthoclase  pre- 
vails. Some  of  the  iron  ore  at  least  is  ilmenite,  as  it  is  partially 
decomposed  to  leucoxena  Pyrite  is  present  often  in  well-formed 
cubes. 

'  In  the  section  of  the  most  acid  type  of  rock  which  was  the  last  Acid 
to  crystallize,  the  principal  constituents  are  orthoclase,  plagioclase> 
quartz,  biotite  and  epidote,  together  with  magnetite,  sphene  and 
zircon  as  accessory  minerals,  and  epidote,  zoisite  and  sericite  as 
secondary  products  of  decomposition,  chiefly  of  the  felspar.  The 
bleached  biotite  is  in  places  almost  all  gone  to  chlorite,  and  every 
stage  in  the  process  of  alteration  may  be  seen.  The  felspars  are 
very  much  decomposed  and  filled  with  the  usual  saussuritic  products. 
In  the  twinning  of  the  plagioclase  both  albite  and  pericline  laws 
are  represented.  The  quartz  is  abundant  in  irregular  areas  showing 
beautiful  nndulatory  extinction  due  to  pressure.  The  rock  is  an  ex- 
tremely altered  epidotic  granitite. 

'  The  three  slides  examined  represent  magmatic  differentiation  in  a 
very  beautiful  and  perfect  manner,  the  most  basic  form  being  a 
mica-diorite  which  has  doubtless  resulted  from  the  alteration  of  a 
gabbro  which  contained  biotite  in  addition  to  the  original  augite. 
The  minerals  in  all  three  sections  are  essentially  the  same,  differing 
only  in  their  relative  abundance. 

'  Most  of  the  epidote,  which  is  especially  abundant  in  the  most  acid 
phase  of  the  rock,  but  which  is  also  plentiful  in  all  the  slides,  is  doubt- 
less original,  and  the  first  of  the  coloured  constituents  to  crystallize 
out,  being  embedded  in  the  biotite,  which  is  in  turn  enclosed  in 
the  hornblende.  The  large  hand  specimen  shows  in  what  is  believed 
to  be  a  very  typical  manner  the  method  and  order  of  crystallization 
resulting  from  the  slow  cooling  of  a  deep-seated  magma  of  hetero- 
geneous composition.' 

Behbid  the  point  where  the  spotted  rock  occurs,  the  gray  granitite 
is  cut  by  thin  veins  of  black  tourmaline. 

The  same  gray  granitite-gneiss  forms  the  point  in  latitude  53*^  12' 
3(r,  and  foliation  is  everywhere  apparent  in  a  north-and-south 
direction,  either  as  a  linear  arrangement  of  the  mineral  constituents  or 
inclusions,  or  as  a  slight  difference  in  colour  and  composition,  and  sim- 
ilar gneiss  extends  down  the  shore  to  Big  Black  River. 

At  the  mouth   of   Big  Black   River  the  rock   is   a   similar  gray  Rocks  atJBig 
granitite-gneiss,  cut  by  veins  of  fine-grained  dark-reddish  granite,  and     ^ 
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also  by  two  narrow  veins  or  dykes,  a  foot  in  width,  of  green  felspaUiic 
actinolite-schist.     These  dykes  have  a  general  trend  N.  25°  W. 

The  same  granitite-gneiss,  usually  without  pegmatite  veins,  formB 
the  shore  of  the  bay  for  three  miles  and  a  half  south-west  from  Black 
River.  Near  the  point  south  of  the  bay  the  granite  rock  becomes  a 
thinly  foliated  crushed  granite  with  a  regular  strike  N.  50*"  R  From 
this  point  southward  to  Poplar  River  the  shore  is  fringed  with  many 
small  rocky  islands,  which  seem  to  be  all  of  gray  gneiss,  in  which 
granite  veins  become  much  more  common  as  Poplar  River  is  ap- 
proached. 

Near  the  Hudson's  Bay  Company's  trading  store  at  Poplar  River, 
the  rock  consists  of  a  greenish-gray  epidotic  granitite-gneiss,  with,  in 
places,  a  fairly  well-defined  foliation  striking  N.  35**  W.  This  gneiss 
is  usually  rather  fine-grained,  but  near  the  edge  of  the  river  it 
became  very  coarse-grained  and  much  more  massive.  In  this  vicinity 
the  gneiss  is  cut  by  several  veins  of  soft,  green,  chloritic  schist,  which 
are  probably  highly  altered  forms  of  some  eruptive  rock.  The  rock 
is  in  many  places  covered  by  from  two  to  four  feet  of  a  soft  dark-blue 
clay,  apparently  without  pebbles  and  probably  deposited  in  the  water. 
In  it  are  numerous  small  concretions  of  calcareous  matter.  The  rock  is 
beautifully  and  apparently  quite  freshly  striated,  but  this  freshness  is 
here  due  to  the  recent  removal  of  the  clay  covering.  The  striae  run 
S.  40"  W.  but  on  one  protected  smooth  surface  they  run  S.  48''  W. 
while  at  the  same  time  a  few  shallow  broken  grooves  probably  made  by 
the  lake  ice,  run  S.  lb''  W. 

Similar  green  granitite-gneiss  forms  the  south  shore  of  the  bay  for 
three  miles  west  of  the  mouth  of  Poplar  River,  beyond  which,  to 
Poplar  Point,  the  bay  is  literally  filled  with  little  islands  of  bare  gray 
granitite. 

At  Poplar  Point  the  rock  is  generally  a  homblende-granitite- 
^neiss  well  foliated  in  light  and  dark  bands,  with  a  regular  strike 
N.  50"  W.,  and  a  dip  at  a  high  angle  S.  40"  W.  It  includes  a 
few  irregular  masses  of  dark  mica-schist.  It  is  also  cut  by  a  great 
number  of  both  wide  and  narrow  veins  of  red  granite,  the  wide  veins 
being  fine,  and  the  narrow  ones  coarse-grained. 

The  point  itself  is  composed  of  a  mass  of  high  rounded  knobs  of 
granite,  wooded  with  stunted  Banksian  pine,  birch  and  poplar, 
while  across  a  deep  channel,  two  hundred  yards  wide,  is  an 
island  with  a  precisely  similar  surface.  Through  this  channel  the 
Tork  boats  pass  on  their  way  up  and  down  the  lake.     Just  south  of 
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the  point  is  a  considerable  namber  of  boulders  and  the  rock  is 
glaciated  but  the  marks  are  mostly  weathered  out.  However,  a 
number  of  grooves  are  seen  in  places  running  S.  37**  W.  Some  wooded 
islands  lie  north  of  the  point,  while  scattered  bare  islands  lie  oflE  shore 
for  a  couple  of  miles. 

A  prominent  point,  a  mile  and  a  half  farther  south,  consists  of  con-  ^/"^q^^i^"*^ 
torted    gneiss   with   dark-   and   light-gray   bands    intricately   folded  Point, 
together ;  but  a  short  distance  back  from  the  shore  the  strike  becomes 
much  more  regular,  trending  N.  40**  E.  and  dipping  N.  50**  W.  at  an 
angle  of  30'. 

A  point  in  latitude  52**  55',  in  the  bottom  of  the  bay  south  of 
Poplar  Point,  is  composed  of  beautifully  foliated  light-  and  dark-gray 
granitite-gneiss,  having  a  general  strike  S.  60**  W.  and  a  dip  N.  30**  W, 
at  angles  of  from  15**  to  4:5\  It  is  cut  by  many  veins  of  red  granitite, 
a  considerable  number  of  which  follow  the  lines  of  foliation.  Beside 
one  of  the  veins  of  red  granibite  was  a  vein  of  dark-gray  homblende- 
granitite.  The  surface  is  rounded  but  the  striae  are  generally  weath- 
ered out.  They  are,  however,  seen  running  S.  25°  W.  The  shore  to 
here  has  been  generally  low  and  sandy  with  a  few  weathered  bosses  of 
similar  gneiss,  both  on  the  beach  and  a  short  distance  out  in  the 
lake.  The  land  behind  is  all  low  and  apparently  a  cranberry  marsh. 
In  the  distance  is  a  spruce  forest.  A  little  turf  was  seen  in  one  place 
but  no  clay. 

Similar  granitite-gneiss  outcrops  in  numerous  exposures  along  the 
shore  to  about  two  miles  south  of  Marchand  Point,  south  of  which, 
for  nine  miles,  the  shore  is  an  even  sandy  or  stony  beach,  without  any 
outcrops  of  the  underlying  rock. 

At  Marchand  Point  the  land   behind  is  all  low  with  a  high  ridge  Marchand 
of  sand  behind  the  beach.     The  south-western  side  is  surrounded  by  a  I'oint. 
closely  packed  boulder-pavement  of  rounded  boulders,    chiefly  gray 
granite,  this  being  the  most  boulder  point    northerly   on  this   side 
of  the  lake.     The  land  on  the  point  is  about   eight  feet  above  the 
lake.    Just  to  the  south  of  the  point  is  an  island  composed  entirely  of 
bouldei*s.     The  low  land  stretches  south  to  past  Big  Stone  Point,  and  point, 
that  point  is  only  a  small  promontory  of  Archaean  boulders  with  no  bed- 
rock in  sight  and   is  thickly  covered  with  driftwood   derived   from 
the  wear  of  the  face  of  the  swamp   to  the  north.     The   boulders 
are  composed  of  gray   and   greenish,    massive   gneiss  with  some  of 
red  granite  and  a  few  of  lamellar  schist.     One,  eighteen  inches  in 
diameter,  of  greenstone  conglomerate  was  observed,  but  two  of  the 
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largest  from  fifteen  to  twenty  feet  long  are  composed  of  reddish-gray 
massive  gneiss  cut  by  veins  of  coarse  red  granite.  They  are  about 
eight  feet  high  and  one  is  broken. 

In  latitude  52''  43'  three  or  four  smooth  rocky  bosses  rise  about 
two  feet  above  the  water,  consisting  of  dark-red  granite-gneiss  with  a 
slight  foliation  N.  65°  E.,  cut  by  thick  veins  of  a  lighter  red,  ooarse- 
and  fine-grained  pegmatite. 

Low  reefs  of  reddish-gray  granite-gneiss  lie  off  the  point  in  ktitude 
o2''  38',  one  of  them  containing  many  elongated  inclusions  of  dark- 
gray  hornblende-schist.  Thence  southward  for  two  miles  several 
small  outcrops  of  similar  gneiss  occur,  after  which,  for  several  miles  past 
the  mouth  of  Leaf  River,  the  beach  is  composed  entirely  of  sand  and 
boulders,  but  to  the  point  of  Sandy  Bar,  low  rocky  reefig,  apparentlj 
of  gneiss,  lie  here  and  there  off  the  shore. 

South  of  Sandy  Bar  some  rather  high  bare  rocky  islands,  composed 
of  massive  reddish-gray  granitite,  extend  inwards  towards  Berens 
River. 

Near  the  trading  store  of  the  Hudson's  Bay  Company,  on  Berens 
River,  the  rock  is  a  reddish-gray  granitite-gneiss  in  thin  and 
very  much  contorted  bands.  At  the  point,  a  dyke  of  dark-gray, 
highly  altered  eruptive  rock,  cuts  the  gneiss,  and  strikes  in  a  general 
way  parallel  to  the  river,  appearing  on  several  of  the  points  in  the 
vicinity.  On  the  south  side,  the  gneiss  is  very  much  contorted, 
but  apparently  with  a  general  strike  N.  60''  E.  It  is  also  cut 
by  a  vertical  dyke,  two  feet  wide,  of  hard,  green  gabbro-diorite  mn- 
ning  N.  45'  W. 

Along  the  south  side  of  Berens  Bay,  the  first  large  island  is 
composed  of  dark-gray,  well  foliated  gneiss,  varying  in  the  dif- 
ferent bands  from  a  granitite  to  a  hornblende-schist.  It  is  usually 
fine-grained,  but  large  felspar  crystals  are  drawn  out  along  the  lines  of 
foliation.  It  appears  to  have  a  general  dip  N.  50**  E.  <  45,  though  in 
detail  it  is  very  much  contorted. 

Flathead  Point  is  composed  of  a  light-gray  granitite-gneiss  striking 
N.  40°  W.,  and  with  an  approximately  vertical  dip,  cut  by  many 
veins  of  red  pegmatite. 

The  northern  and  eastern  shores  of  Pigeon  Bay  are  for  the  most 
part  low  and  sandy,  with  occasional  low  outcrops  of  similar  granitite- 
gneiss,  often  riddled  with  pegmatite  veins. 

The  south  shore  of  the  bay  is  much  bolder  and  more  rocky,  being 
composed  of  a  coarse-grained,  greenish-gray  granitite,  usually  massive, 
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and  containing  a  few  inclusions  of  a  darker  gneiss.     But  few  peg- 
matite veins  are  seen.     Just  east  of  Pigeon  Point  the   granitite  is 
cut  by  an  irregular,  disjointed  dyke  of  dark-gray  diorite.     At  Pigeon  Pigeon  Point 
Point  the  granitite,  while  usually  massive,  occasionally  shows  a  well- 
marked  foliation  striking  N.  50"*  E. 

For  four  miles  south  of  Pigeon  Point,  the  shore  is  low  and  sandy, 
and  from  beneath  the  sand/  peep  out  many  little  low  exposures  of 
massive,  dark-gray  mica-diorite,  often  cut  by  large  veins  or  masses  of 
gray,  red-weathering  compact  granitite.  The  diorite  extends  a  short 
distance  farther  south  and  then,  at  Catfish  Point,  is  replaced  by  a  gray, 
well-foliated,  granitite-gneiss  striking  east  and  with  vertical  dip. 

Half  a  mile  south  of  Catfish  Point,  the  foliation  of  the  gneiss  strikes  Near  Catfish 
N.  45^  to  75**  W.  The  gneiss  includes  many  elongated  masses  of  dark-  ^^° 
gray  schist,  the  foliation  running  around  these  inclusions,  often  giving 
the  rock  a  very  irregular  brecciated  appearance.  A  mile  farther  south 
the  gneiss  contains  many  inclusions  of  dark -gray  diorite-schist,  some  of 
which  are  altered  to  chlorite-schist.  Similar  rock  continues  along 
the  shore  to  Catfish  River. 

Seven  hundred  and  fifty  paces  south  of  Catfish  River,  the  point  is  South  of  Gat- 
composed  of  coarse-grained  hornblende-granite,  traversed  by  irregular 
veins  running  into  larger  masses,  of  a  redder  finer  grained  granite. 
Two  hundred  and  sixty  paces  farther  south,  a  reddish  hornblende, 
granitite  is  in  sharp  contact  with  a  darker  homblende-granitite,  both 
being  usually  massive,  but  showing  traces  of  foliation  in  some  places. 
On  the  beach,  six  hundred  paces  farther,  a  gray  coarse-grained  granit- 
ite-gneiss is  exposed  and  extends  three  hundred  paces  farther  where  it 
is  distinctly  foliated  N.  SO""  E.,  with  a  vertical  dip. 

Half  a  mile  south,  in  latitude  52**  7',  the  rock  is  an  intimate 
mixture  of  rather  fine-grained  granite  or  granitite,  and  coarser  dioritei 
cut  by  veins  of  red  pegmatite.  At  the  point  half  a  mile  still  farther, 
the  rock  is  light-gray  hornblende-granitite,'with  very  few  inclusions, 
and  occasionally  showing  an  obscure  foliation  S.  85**  E. 

Similar  gray  hornblende-granitite  outcrops  here  and  there  along  the 
shore  of  the  bay  to  flour  Point. 

Many  low  rocky  reefs  lie  off  Flour  Point,  and  they,  with  the  point  Flour  Point, 
itself,  consist  of  coarse  red  granitite,  with  many  large  porphyritic 
crystals  of  orthoclase.  Through  it  are  running  two  straight  veins  or 
inclusions,  one  to  two  feet  wide,  of  dark-gray  granitite-gneiss.  In 
other  places  there  are  many  inclusions  of  dark-gray  fine-grained  granite, 
almost  always  cut  by  pegmatite  veins,  thus  giving  it  very  much  the 
appearance  of  the  '  leopard  rock '  (p.  26a). 
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South  of  Flour      Three-quarters  of   a  mile   south,   is   a    point    composed   of   d 
Point.  greenish-gray,  massive,  coarse  quartz-augite-diorite,  cut  by  wide 

narrow  veins  of  red  pegmatite.  This  dark  basic  rock  is  again  succee 
by  massive  red  granitite  siqailar  to  that  at  Flour  Point. 

For  three  miles  farther,  south-east  along  the  shore,  there  are  occasic 
^  outcrops  of  similar  red  and  gray  granitite.  In  latitude  52*"  2\  the  rock 

very  acid,  red  granitite-gneiss,  distinctly  foliated  N.  50"  E.  Thi 
quarters  of  a  mile  south-east,  is  a  point  composed  of  a  di 
bluish-gray,  light- weathering  hornblende-granitite,  without  foliati 
but  cut  by  a  few  veins  and  lenticular  patches  of  red  pegmatite. 

Seven  hundred  paces  farther  south-east,  the  rock  is  an  evei 
foliated  quartz-mica-diorite,  very  much  cut  and  broken  by  gran 
veins.  One  of  these,  two  feet  in  width,  is  a  dark -gray  porphyri 
homblende-granitite,  similar  to  the  rock  at  the  last  point. 

At  Split-rock       At  the  mouth  of  Split-rock  Creek,  and  along  the  shore  for  hall 

"^  *  mile  to  the  north  and  three-quarters  of  a  mile  to  the  south,  the  roch 

composed  of  a  very  red  massive  granitite,  in  some  places  very  compa 

and  in  others,  cut  by  veins  or  masses  of  dark  porphyritic  hornblen 

granitite  ;  these  are  again  cut  by  smaller  veins  of  red  pegmatite. 

South  of  the  mouth  of  a  brook,  in  latitude  52"  0'  30",  the  shore  1 
comes  much  bolder,  being  composed  of  a  reddish  granitite-gneiss,  wj 
a  dip  north  at  an  angle  of  55".  In  a  few  places  this  gneiss  is  int 
laminated  with  a  dark-gray  hornblende-schist.  The  rock  preser^ 
this  character  for  half  a  mile  along  the  shore,  and  then  again  becon 
more  massive  and  less  distinctly  foliated. 

On  the  south  side  of  the  little  bay,  the  rock  is  again  a  coarse,  red  a 
dark-gray  granitite  without  any  signs  of  foliation.     At  the  point  sou 

sSiWock        ^^  *'^®  ^^y*  *^^  ^^^  ^^^^  *  ™^^®  ^^  more  to  the  south  of  it,  bands 
Creek.  dark-gray  and  light-red  granitite  together  form  the  shore,  being  sejx 

ated  by  sharp  lines,  which  run  S.  85"  E.  The  rocks  are  usual 
massive,  but  near  the  junction  the  red  granitite  is  foliated  parallel 
the  line  of  contact.  Farther  south  the  two  become  intimately  mix* 
together,  though  the  gray  predominates,  and  gradually  becomes  foliat 
in  the  above  direction. 

The    point   in   latitude   51"    58'   is   a   reddish  granitite-gneiss, 
uniform  grain,  and  with  a  somewhat  indistinct  foliation  striking  wei 
ward.     It  is  cut  by  one  wide  pegmatite  vein  along  the  line  of  stril 
but  by  very  few  smaller  veins. 

In  latitude  51"  57'  the  rock  is  a  rather  dark  reddish-gray  granitil 
No  foliation  is  apparent,  but  on  the  south  side  of  the  point  a  sooo 
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what  redder  granitite  abuts  against  the  last.  Both  are  of  about  the 
same  texture,  and  the  difference  in  composition  of  the  two  is  probably 
slight.  A  similar  massive  reddish-gray  granitite  forms  the  next  point 
to  the  south. 

On  the  north  side  of  Rabbit  Pointy  the  rock  is  a  similar  massive.  Rabbit  Point, 
dark-gray,  granitite,  without  inclusions,  but  cut  by  a  few  veins  of 
coarse,  red  pegmatite,  from  two  to  ten  inches  in  width.  These  are  com- 
posed chiefly  of  clear  quartz,  and  salmon-coloured  orthoclase,  but  some 
large  crystals  of  biotite  are  also  present,  and  one  vein  contained  some 
crystalline  masses  of  purple  copper  qre.  Similar,  coarse  red  granitite 
extends  around  Rabbit  Pointy  and  along  the  south  shore  of  Bloodvein 
Bay  to  the  long  point  in  latitude  bV  50',  east  of  which  the  shore  is 
low  and  swampy.  The  rock  is  usually  quite  massive,  but  is  often  cut 
bj  vertical  and  horizontal  jointage  planes,  and  thus  forms  a  steep  and 
bold  shore.  At  the  last-named  point  the  rock  becomes  distinctly 
banded  in  lighter  and  darker  bands,  with  a  strike  N.  25"  E. 

The  islands  and  the  south  shore  of  the  bay  are  also  composed  of 
similar  coarse  red  granitite,  which  is  either  massive,  or  has  a  slight 
foliation,  distinguishable  on  weathered  surfaces  by  the  more  or  less 
evident  linear  arrangement  of  the  constituent  minerals. 

Bdanger  or  Little  Black  River, 

The  river  up  to  the  first  r^ipid,  a  distance  of  nine  miles,  is  without  Belan^er 
noticeable  current,  and  varies  in  width  from  sixty  to  one  hundred  ^^^v®*". 
yards.  The  banks  are  clay,  from  six  to  fifteen  feet  high,  wooded  with 
white  poplar  and  black  spruce.  Yery  few  outcrops  of  rock  are  to  be 
seen,  but  at  the  fall,  which  is  of  eight  feet,  there  is  a  ledge  of  medium- 
grained,  gray  granitite,  cut  by  veins  of  red  pegmatite.  Above  this  the 
stream  is  narrower,  being  only  from  thirty  to  fifty  yards  wide,  with 
banks  usually  overhung  with  willows.  The  water  is  both  dark-coloured 
and  muddy.  From  this  portage  the  clay-banks  continue  to  rise  gradu- 
ally until  at  the  next  portage  they  are  eighteen  feet  above  the  water, 
and  the  surrounding  couptry  is  an  apparently  level  plain.  Below  the 
portage  the  forest  is  green,  but  above,  it  has  been  burnt  over,  apparently 
some  time  ago.  The  rock  outcropping  at  the  portage,  which  is  ten 
miles  east  from  the  mouth  of  the  river,  is  a  massive,  gray  quartz-mica- 
diorite  precisely  similar  to  that  seen  on  the  south  branch  of 
Ounisao  River.  Outcrops  of  this  gray  diorite  occur  here  and  there 
along  the  river  banks,  and  at  the  next  portage,  three  miles  above  the 
^t,  it  is  cut  by  a  dyke  of  dark-green  hornblende-schist,  one  foot  in 
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width,  striking  S.  15**  W.  The  next  two  rapids  are  also  caused  by 
similar  dykes  cutting  across  the  diorite,  which  has  become  distinctly 
foliated,  striking  with  the  general  course  of  the  stream. 

Massiverocks.  Near  the  mouth  of  the  south  branch  of  this  stream,  massive 
reddish-gray  granitite  appears  for  a  short  distance,  and  the  massive 
quartz-mica-diorite  re-appears  on  the  upper  reaches  of  the  stream. 
The  country  through  which  this  stream  runs  appears  to  be  very  gener- 
ally covered  by  a  thick  deposit  of  clay  and  is  well  wooded.  Isolated 
hills  appear  on  the  south  side  below  the  north  branch,  and  these  are  of 
rock  protruding  through  the  clay  plain.  For  the  rest  of  the 
distance  up  the  north  branch,  as  far  as  explored,  the  quartz-mica- 
diorite  is  everywhere  the  prevailing  rock,  usually  massive,  but  occasion- 
ally with  a  slight  foliation  or  linear  arrangement  of  the  crystalline 
constituents.  In  places  it  becomes  soniewhat  more  acidic  and 
should  perhaps  be  more  properly  grouped  with  the  granites.  The  small 
stream  followed  above  the  forks  becomes  very  narrow  and  branches 
again.  The  channel  is  narrow  and  often  very  much  obstructed  by 
boulders,  with  many  impassable  rapids  around  which  it  is  neces- 
sary to  portage.  The  banks  are  rocky,  overlain  by  silty  clay,  and 
the  general  character  of  the  country  is  a  moderately  even  plain 
with  little  rounded  rocky  knolls  rising  a  few  feet  above  the  sur- 
face. Green  timber  is  again  seen  in  the  upper  reaches  of  the  stream, 
but  it  appears  to  be  of  little  value. 


Big  Bla<.k 
River. 


Timber. 


Big  BlcLck  River, 

The  late  A.  S.  Cochrane  in  the  summer  of  1882  surveyed  as  mnch 
of  this  and  Poplar  River  as  is  shown  in  full  lines  on  the  accompanying 
map.  In  his  note  books  the  rock  almost  everywhere  is  said  to  be 
a  *  dark-gray  massive  gneiss '  probably  a  quartz-mica- diorite  or  a 
basic  granitite.  His  notes  g[ive  the  following  general  description : — 
<  For  a  mile  above  the  first  portage  the  rock  is  all  a  coarse,  gray  gneiss. 
Since  passing  the  mouth  of  Rice  Lake  branch,  most  of  the  points  at 
bends  of  the  river  and  all  at  the  rapids,  are  of  gneiss  which  has  a 
greenish  tinge  on  new  fractures.  All  along  the  river  the  soil  is 
excellent,  being  a  light-gray  friable  clay,  which  should  produce 
much  better  timber  than  it  generally  does.  The  timber  is  all 
well  mixed,  with  about  equal  proportions  of  Banksian  pine, 
spruce,  balsam,  tamarack  a][id  poplar,  and  a  small  quantity 
of  birch.  No  really  good  timber  was  seen  till  the  foot  of  Island 
portage  was  reached,  where,  on^  the  right  bank  of  the  river* 
there  is  a  small  grove  of  perhaps  tweo^y-five  trees  of  spruce  varying 


Digitized  by 


Qoo^(z 


]  BIG  BLACK   BIVBR.  35  G 

Fom  nine  to  twenty  inches  at  the  base.  From  that  point  quite  a 
Lumber  of  fine  trees  were  passed  that  would  average  fifteen 
Qchee.  .On  one  point  of  the  river,  about  half  a  mile  above  the  Mink 
>ortage  is  a  grove  of  about  twenty-five  spruce  trees  averaging  twenty 
nches  in  diameter.  The  water  of  the  river  is  not  only  of  a  dark  colour 
t)ut  also  very  muddy.  This  river  is  evidently  very  little  used  as  a  sum- 
mer route,  the  portages  being  poorly  marked  and  the  bush,  so  far, 
anburnt.  The  best  timber  in  the  valley  is  up  the  three  small  rivers 
which  empty  near  the  lake. 

*  Above    the  Long  Rapid  some  very  fine  sticks  of  spruce  were  Ciood  land 

below  Pelican 
noticed,   one  fully  thirty  inches  in  diameter.     The  land   up  to  the  portage. 

Pelican     portage    is     first-class,    but    above     this    there    is    a    low     , 

aad  swampy  country  which   extends  to  the  "  Rapids-close-together." 

A  border   of  good    land   on  which  some    fair  sized  timber   grows 

runs  along   both  sides  of  the  river.     The  rock   showing  along   this 

strip  is  all  of  a  dark,  or  light-gray,  massive  gneiss.     In  one  place 

only  was  it  stratified,  and  even  there  it  was  ditlicult  to  distinguish  the 

strike  and  dip.     The  Pelican  River,  though  but  a  small  stream,  extends 

a  long  distance,  coming  from  a  little  north  of  east.    For  the  last  ten  miles 

before   reaching  the  small  lake,  the  river  becomes   somewhat  wider 

and  for  the  most  part  is  lined  with  a  border  of  reeds  and  rushes  with 

a  few  stalks  of  rice.     This  lake,  one  of  two  through  which  the  river 

passes,  is   a  small  one  with  a  few  islands.     It  is  bordered   nearly 

altogether  by  green  wood  which  is  here  all  Banksian  pine  averaging 

from  four  to  six  inches  in  diameter     The  water  is  very  dark  and  of  a 

reddish  tinge.     The  shores  as  far  as  seen  are  all  of  rock  and  small 

boulders  of  gneiss.     No  hills  can  be  seen  on  either  side.     From  here  to 

the  portage  across  to  a  branch  of  Poplar  River,  the  stream  is  very 

crooked  and  its  banks  are  thickly  bordered  with  gray  willow.     They 

are  very  low  and  in  years  of  even  ordinarily  high  water  they  must  be 

nearly  submerged. 

^The  stream  is  here  very  shallow  and  in  many  places  it  is  difficult 

to  pass;  especially  is  this  the  case  at  the  sites  of  the  old  beaver 

<^iQ3,  of  which  there  are  many. 

'  The  country  appears  to  be  all  swampy,  for  some  distance  at  all  events 
^m  the  river.     All  the  rock  is  dark-  and  light-gray  massive  gneiss. 

*The  portage  from  this   branch  to  a  branch  of  Poplar  River,  is  Portageto 
<iivided  about  midway  into  two    sections  by   a  small  lake.      The  Popl^rKi^^* 
^nt  portage  is  3,880  paces  long,  and  although  it  crosses  several  narrow 
lodges  of  rock,   most  of  it  is  through  level  muskeg,  very  much  more 
than  knee-deep  in  most  places.     The  lake  is  called  Watchee,  or  Greeting 
3J 
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Lake.     The  southern  portion  of  the  trail  is  by  far  the  worst,  as  it  is 
through  a  soft  swamp,  without  any  supporting  moss.' 

The  rocks  noted  on  the  river  are :  at  the  first  portage,  gneiss,  striking 
S.  60"  W.  ;  at  Wolverine  portage,  coarse  dark-gray  gneiss,  striking  N. 
30"  E.,  and  at  rapids  six  miles  above  Pelican  River,  coarse,  darkgraj 
gneiss  striking  N.  30"  R,  dipping  S.  30°  E.  <  25". 

Poplar  River, 


Soil  and 
timber. 


Poplar  River.  From  the  portage,  at  the  head  of  the  north  branch,  downward,  very 
little  rock  is  seen,  an  exposure  of  dark-gray  massive  gneiss  occurring 
,  six  miles  below  the  portage.  The  soil  as  seen  along  the  river  banksf 
which  are  about  iive  feet  high,  is  good,  but  it  seems  to  form  only  a 
narrow  border  along  the  stream.  Before  joining  the  main  stream  the 
branch  passes  through  a  rougher,  more  rocky  strip,  and  several  falls  and 
rapids  occur.  The  timber  on  the  upper  part  is  heavier  than  down  near 
the  river,  partly  owing  to  better  soil,  but  mainly  to  the  absence  of  forest 
fires,  the  country  near  the  river  having  been  burnt  over  repeatedly. 
The  first  rock  exposure  below  the  north  branch,  is  not  of  such  a  massive 
type  as  that  up  the  branch ;  the  strike  is  S.  10"  E.,  dip  K  80"  R  <  40'. 

On  an  island  in  Thunder  Lake,  the  rock  is  a  very  coarse,  light-  and 
dark-gray  and  brownish-gray  hornblende-gneiss,  striking  east  with  a 
dip  south  <  20".  For  fourteen  miles  farther  down  the  river,  there 
Seems  to  be  no  marked  change  in  the  rock,  which  is  probably  all 
gneissic,  with  so  little  change  in  the  strike  that  it  has  been  noted  in  bat 
few  places.  Contorted  dark-  and  light-gray  hornblendic  and  micaceous 
gneisses  striking  E.,  dipping  N.  <  55",  occur  a  mile  farther  down,  and  at 
the  White  Mud  portage,  .ten  miles  above  the  Indian  reserve  is  a  very 
coarse,  dark-  and  brownish-gray  garnetiferous  gneiss,  striking  N.  55' 
W.,  dipping  N.  35"  E.  <  50".  The  rock  at  the  rapids  two  miles  above 
the  reserve,  is  a  dark-gray  gneiss  containing  mica  and  some  small  quartz 
grains,  striking  N.  65"  W.,  dipping  N.  35"  E.  <  50". 


Thunder 
Lake. 


Berens  cmd  Etomami  Rivers. 

Berens  River.  -^^  the  mouth  of  Berens  River  the  rock  is  a  reddish-gray  thinly 
foliated  granitite-gneiss,  and  near  Mr.  McKay's  house  a  gray  contorted 
gneiss  projects  here  and  there  in  little  rounded  bosses,  but  apparently 
with  a  general  strike  S.  60"  W.  It  is  also  cut  by  a  vertical  band  of  hard, 
green  gabbro-diorite  two  feet  wide,  with  clear  cut  waUs,  striking  N.W. 
The  rock  is  well  striated,  except  in  places  that  have  been  ezpoeed  for  a 
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considerable  time,  and  is  covered  with  a  dark-gray  clay  without 
lebbles.  Along  the  contact  line  with  the  rock  a  boulder  is,  however, 
xxsasionally  seen.  This  clay,  like  most  of  that  seen  on  this  shore, 
ikppears  to  have  been  deposited  in  water. 

Similar  granitite,  sometimes  massive  and  sometimes  foliated,  extends 
up  tbe  river  to  the  mouth  of  the  Etomami  River  and  was  found  to 
underlie  the  country  along  that  river  throughout  its  whole  length,  to 
where  it  joins  the  Berens  River  at  the  Pot-hole  portage.  Mr.  A.  S. 
Cochrane  in  1882  and  Mr.  A.  P.  Low  in  1886*  also  found  the  country 
along  the  Berens  River  to  bu  underlain  by  similar  rocks  between  the 
same  points. 

At  Pot-hole  portage,  just  to  the  west  of  Long  Lake,  the  portage  road  Pot-hole 
is  across  a  low  point  of   smooth  rock.     From  a  bay  twenty  yards  P°™*®- 
wide,  on  the  opposite  side,  a  rocky  point  fourteen  feet  high  projects 
north-eastward  into  the  river  descending  more  or  less  abruptly  into  deep 
water.     On  the  south-west  side  of  this  hill  and  between  thirty  and 
forty  yards  from  its  point  are  several  beautiful  pot-holes.     The  upper- 
most one,  with  a  rim  ten  feet  above  the  water  of  the  river,  is  filled 
with  water  and  has  only  been  cleaned  out  to  a  depth  of  about  two  feet. 
Three  feet  south-west  of  this  one,  are  four  others  which  have  all  cut  Pot-h«le8 
into  each  other.     The  highest  point  on  the  rim  of  these  is  nine  feet 
above  the  water,  and  the  bottom  of  one  is  at  least  a  foot  below  the 
water.    The  outer  half  of  this  one  is  cut  away  almost  vertically  and  the 
face  of  the  cut  cliff  is  strongly  scored  by  glacial  grooves.     Another  one 
four  feet  farther  south-west  has  the  top  of  its  rim,  eight  feet  above  the 
water,  and  descends  to  at  least  two  feet  below  it.     The  diameter  of 
this  one  is  thirty-three  inches  and  is  almost  perfectly  circular  at  the 
top.    It  is  quite  vertical  and  unbroken,  varying  but  little  in  width  as 
it  descends.    ■  Its  rim  is  thus  five  feet  and  a  half  above  the  surface  of 
Long  Lake.     Mr.  Angus  McKay,  who  cleaned  it  out,  says  that  it  was 
filled  with  rounded  gravel  and  cobble-stones  up  to  the  size  of  a  man's 
head.    Several  bushels  of  these  are  now  lying  about,  mostly  gray  granite, 
but  some  are  of  greenstone.     The  rim  is  just  on  the  edge  of  the  steep 
rocky  cliff  descending  to  the  water.    Six  feet  south-west  of  it,  is  a  well- 
marked,  deep,  smooth  groove  cut  down  the  face  of  the  little  cliff,  and  at 
the  foot,  on  a  low  terrace,  are  two  other  holes  that  have  not  been 
cleaned  out.     Near  the  deep  holes,  both  above  and  below,  are  several 
small  shallow  hol^s  also  rounded  out  by  pebbles  and  boulders. 

The  glacial  grooves  run  generally  S.  63°  W.   and  the  pot-holes  are  Glaciation. 
clearly  older  than  this  glaciation,  for  some  of  their  rims  show  distinct 

•Annual Report,  Geol.  Surv.  Can.,  vol.  II  (N.S.),  1886,  p.  17  f. 
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glacial  markings  on  the  southern  side,  while  the  opposite  side  is 
broken.  The  fracture  that  cuts  one  pothole  almost  vertically,  is 
strongly  marked  by  glacial  groovings.  They  would  appear  to  repre- 
sent the  position  of  a  fall  in  a  river  flowing  southward  or  south-west- 
ward in  early  glacial  or  pre-glacial  times,  the  water  tumbling  over  the 
ridge  that  here  runs  east  for  a  short  distance.  Now,  the  ridge  is  cut 
away  at  most  places,  leaving  this  an  almost  isolated  hill  with  lower 
land  apparently  all  around  it  and  certainly  much  lower  to  the  north- 
east in  the  channel  of  the  river.  The  rock  here  is  a  coarse,  dark-gray 
massive,  quartz-mica-diorite,  containing  some  large  irregular  inclusions 
of  dark-gray  hornblende-schist.  The  diorite  is  irregularly  fractured 
and  jointed  and  it  weathers  with  a  very  much  pitted  surface. 

Painted-moose  portage,  at  the  east  end  ot  Long  Lake,  is  over  & 
massive  red  granitite,  cut  by  a  dyke,  about  thirty  feet  wide,  of  coarse 
dark-green  diabase,  very  much  crushed  and  altered.  The  walls  of  the 
dyke  are  not  well  defined,  but  it  has  a  general  strike  about  east-and- 
west. 

Three  miles  higher  up  stream,  the  rock  is  a  dark-gray  diorite,  cat 
by  or  associated  with  a  mass  of  red  granite.  This  diorite,  outcrops 
at  several  places  along  the  banks  up  to  Manitou  portage  where  the 
river  flows  between  high,  rounded  rocks,  of  a  massive,  irregularly 
jointed,  dark-gray  quartz-diorite.  The  rock  crossed  by  the  portage  is 
composed  of  a  fine-grained  groundmass  of  quartz,  felspar,  hornblende, 
biotite,  etc.,  in  which  are  embedded  large  phenocrysts  of  plagioclase 
and  quartz.  It  might  thus  be  styled  a  quartz-diorite-porphyrite.  Its 
relationships  to  the  surrounding  rocks  were  not  determined. 

Above  this  rapid  to  the  Hudson's  Bay  Company's  trading  post  at 
Grand  Rapids,  the  rock  is  chiefly  a  red  and  gray  granitite. 

Crane  portage  is  on  the  south  side,  over  level  clay,  through  poplar 
woods.  The  clay  is  a  soft  light-gray,  without  pebbles  or  boulders,  and 
this  is  the  highest  point  on  the  river  at  which  it  was  observed. 

Night  Owl  portage  is  through  poplar  woods  over  a  rocky  ridge. 
On  the  upper  side  of  the  ridge  is  sand  with  pebbles.  On  the  lower 
side  is  a  long  slope  of  gray  sand,  apparently  without  pebbles.  The 
total  descent  is  almost  forty  feet.  Boulders  are  plentiful  above  this 
to  the  Grand  Rapids  and  the  country  is  wooded  with  green  poplar. 

The  Etomamt  River  though  a  branch  of  Berens  Ri^r,  forms  another 
channel  in  high-water,  being  connected  at  its  upper  end  by  a  small 
creek  which  at  low- water  drains  from  a  small  lake  to  the  Berens  River 
below  the  Pot-hole  portage.     This  creek  is  about  forty  feet  wide  up  to 
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the  lake,  but  it  is  almost  choked  up  with  wild  rice  and  even  on  the 

lake,  spears  of  it  are  seen  here  and  there.     Above  the  lake  it  gradually 

narrows   until  it  barely  permits  the  passage  of  a  canoe,  and  then 

widens  somewhat.     It  flows  through  a  wide  marsh  between  rocky  hills 

and  ridges  wooded  with  tall  Banksian  pine,  rising  abruptly  from  the 

edge  of  the  marsh.     There  is  no  sign  of  clay,  but  the  whole  country  is 

rock  and  marsh  and  occasionally  a  tamarack  swamp.     The  rock  is  a 

massive,  gray  gneiss,  apparently  similar  to  much  that  is  seen  in  the 

Berens  Biver  valley.     The  first  fall  on  the  Etomami  Biver,  below  the 

little  lake  at  its  head  is  about  eight  feet,  but  so  little  water  is  running 

that  there  is  no  fall  in  summer.   The  beavers  have  added  to  the  natural 

barrier  a  little,  in  order  to  make  the  pond  above  useful  to  them. 

For  a  couple  of  miles  down,  the  river  flows  between  steep,  though 
not  high,  rocky  hills  of  massive,  gray  granite,  wooded  with  small  Bank- 
sian pine,  and  below  that,  to  near  the  Boulder  Bapids,  it  winds  between 
low-lying  rocks  in  a  spruce  and  tamarack  swamp,  with  a  weedy  channel 
60  to  100  feet  wide.     The  only  trace  of  later  deposits  over  the  rock, 
consists  of  light-gray  fine-grained  silt  with  pebbles,  but  this  is  very 
scanty.     At  the  Boulder  Rapids,  which  is  a  descent  of  fifteen  feet  in  Boulder 
the  river  over  boulders,  the  first  stratified  lacustrine  deposits  of  the      ^*  ^ 
Lake  Agassiz  basin  on  this  branch  are   met  with.     In  a  bay  in  the 
rocks  on  the  north  side  is  a  large  and  well-defined  terrace  of  coarse, 
reddish-gray  sand,  while  just  up  the  river  in  the  gray  silty  till,  are 
many  well-rounded  pebbles.     The  surrounding  rocky  hills  are  twenty 
to  forty  feet  higher  than  this  terrace.     For  a  short  distance  below, 
the  river  flows  in  the  bottom  of  a  straight  valley  200  to  400  feet 
wide  and   forty  to  eighty  feet  deep,  with  bold,  steep  granite  sides. 
The  channel  is  forty  to  sixty  feet  wide,  with  a  bed  of  boulders,  but 
is  now  almost  choked  with  a  thick  growth  of  equisetum.     It  soon 
widens  out,  however,  with  low,  sandy  banks,  wooded  with  tall,  white 
poplar  and  Banksian  pine,  and  farther  down  the  whole  country  seems 
to  a  certain  extent  to  be  nearly  a  level  plain  of  sand  or  clay,  with 
rocky  knolls  and  ridges  projecting  here  and  there. 

Within  ten  miles  of  the  mouth  the  banks  gradually  become  better  River  near 
wooded  with  tall,  white  poplar,  and  Banksian  pine  in  the  more  rocky  '^^  '"outh. 
places.  A  few  stunted  oak  and  maple  trees  also  appear.  Little  or  no 
spmce  is  seen  near  the  river  above  this  point,  but  a  few  trees  appear. 
The  river  maintains  an  average  width  in  the  lower  portion  of  over  fifty 
feet,  except  at  the  rapids  and  a  few  narrows,  but  there  is  no  current 
and  very  little  water  is  flowing.  The  water  is  clear  but  exceedingly 
dark  in  colour.     The  banks  are  generally  of  clay,  sloping  westward, 
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with  the  slope  of  the  country.  The  clay  near  the  moath  is  -soft 
blue,  but  farther  up  becomes  gray  aud  silty.  The  estimated  fall 
the  river  from  Pot-hole  portage  on  the  Berens  River  to  the  moat 
over  180  feet^ — it  may  probably  be  as  much  as  200  feet. 

Pigeon  River. 


Sturgeon 
Falls. 


Pigeon  River.  ^^  ^^^  river,  from  its  mouth  up  to  its  head  in  Family  Liake, 
country  is  entirely  underlain  by  granitite  itnd  granitite-gneiss,  mas 
or  more  or  less  distinctly  foliated,  and  varying  slightly  in  diffe 
places  from  acid  to  basic  varieties. 

At  the  first  rapid,  four  miles  and  a  half  up  the  river,  the  rock 
mixed  gray  and  reddish-gray,  well  foliated  granitite-gneiss,  strikin 
65**  E.,  and  with  vertical  dip.  At  the  next  rapid,  between  three 
four  miles  farther  up,  it  is  a  coarse-grained,  gray,  porphyritic  homblei 
granitite-gneiss,  with  a  well-marked  structure  striking  eastward.  Sin 
gneiss  occurs  at  Sturgeon  Falls,  where  it  contains  many  darker  k 
cular  inclusions,  and  has  a  general  strike  S.  65**  E.  Granitite-gzi 
occurs  all  the  way  up  the  river,  occasionally  cut  by  granite  veins 
containing  darker  inclusions,  but  varying  so  little  in  character  th^ 
is  unnecessary  to  enumerate  details  for  each  separate  locality,  especi 
as  the  strike  of  the  rock  is  shown  on  the  accompanying  map. 

The  general  character  of  the  country  passed  through  is,  howe 
added  from  the  notes  taken  on  the  trip  up. 

From  the  mouth  up  to  Sturgeon  Falls,  the  river  has  wooded  ba 
of  clay  but  above  this  point  to  near  the  next  fall,  the  stream  wi 
with  slight  current,  through  low  land  with  marsh  occasionally  on 
edge  of  the  river.  The  clay  banks,  however,  gradually  rise  until  t 
have  attained  a  height  of  eleven  feet  at  a  point  seven  miles  in  dii 
line  east  of  Sturgeon  Falls.  The  rock  crops  out  all  along  the  ba 
and  the  general  thickness  of  the  clay  deposit  is  very  much  less  tl 
on  the  streams  farther  north. 

Poplar  Falls.  -A.11  the  surface  deposits  recognized  up  to  Poplar  Falls  are  of  d 
but  there  the  banks  are  composed,  from  the  water  up,  of  a  thickness 
eight  feet  of  horizontally  stratified,  fine,  almost  white  sand,  separa 
here  and  there  by  thin  layers  of  white  clay.  The  surface  is  uneve 
eroded  and  is  covered  by  two  feet  of  clay  and  sandy  soil,  proba 
fluvatile.  A  short  distance  above,  at  a  fall  of  nine  feet,  a  great  nami 
of  boulders  are  scattered  on  the  beach  at  the  foot  of  the  fall.  Tb 
are  chiefly  of  gray  gneiss  and  granite,  but  some  of  the  smaller  ones  \ 
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of  massive  greenstone.  The  banks  are  apparently  of  clay  and  have 
here  risen  to  twelve  feet  above  the  water.  The  next  rapid  has  a  drop 
of  four  feet,  past  which  is  a  portage  of  twenty  yards  over  an  island. 
The  centre  of  the  island  is  a  level  clay  plain,  nine  feet  above  the  water 
at  the  head  of  the  portage.  »A  number  of  boulders  are  embedded  in  the 
bottom  of  the  clay,  especially  on  the  south  side  of  the  island.  A  third 
of  a  mile  above  the  island  portage,  the  river  rushes  through  a  narrow 
gorge  in  low  hills  of  gneiss.  At  the  south  end  of  the  rapid  the  clay 
rises  in  a  terrace  twelve  feet  above  the  water,  but  it  is  apparently  well 
filled  with  pebbles  and  boulders  ;  glacial  grooves  run  S.  65**  W.,  but  on 
the  south  side  on  protected  surfaces,  a  set  trending  S.  35"  W.  may  be 
occasionly  seen,  probably  only  an  earlier  stage  of  the  same  glaciation. 

On  the  west  side  of  this  rapid  there  is  a  portage-road  one  hundred 
and  twenty  yards  long  over  the  rock  along  the  edge  of  the  river. 

The  little  lake  through  which  the  river  passes  a  few  miles  above  Kound  Lake, 
these  rapids  is  called  Round  Lake  and  has  rocky  shores  with  occasional    ^ 
sandy  beaches,  and  at  the  east  side  is  a  terrace  of  clay,  six  feet  above 
the  water. 

At  the  Jack  River  portage,  just  east  of  the  lake,  the  road  is  over  j^^^  River 
a  hill  or  bench  of  gray  clay  which  is  |;welve  feet  above  the  water  portage. 
at  the  head  of  the  rapid,  and  it  is  seen  to  be  sandy  with  rounded  and 
angular  pebbles  and  some  boulders.  Three  miles  above,  after  passing 
two  or  three  small  rapids,  the  clay  banks  rise  to  ten  feet  above  the 
water,  but  the  general  appearance  of  the  country  is  an  almost  bare, 
rocky  plateau,  thirty  to  forty  feet  above  the  water.  A  fall  divided 
by  an  island  is  next  met,  and  with  one  above  give  a  total  descent  of 
fourteen  feet,  equal  to  the  depth  of  clay  deposit  below.  The  surround- 
ing country  has  been  burnt,  and  the  smoothly  rounded  hills  are 
streaked  with  a  young  growth  of  small  Banksian  pine,  while  over  them 
the  bleached  trunks  of  the  old  trees  are  often  still  standing.  The 
ascent  of  the  upper  part  of  the  river  is  difficult,  the  current  being  often 
strong  with  many  little  rapids,  and  the  steep  rocks  necessitate  long 
portages  often  past  very  short  rapids.  Most  of  the  portages  are 
blocked, by  fallen  timber.  The  clay  does  not  appear  to  be  a  river 
deposit,  but  rather  a  thin  coating  of  clay  lying  between  the  rocky 
knolls  and  sloping  with  the  country.  From  here  up  to  Goose  Lake  the  Goose  Lake, 
river  flows  generally  in  a  narrow  valley,  along  the  strike  of  the  gneiss, 
and  the  whole  country  is  rocky  and  barren.  The  current  for  the  most 
part  is  strong  and  the  fall  from  Goose  Lake  to  below  Long  portage  is 
estimated  at  about  eighty-flve  feet.  No  timber  of  any  value  is  to  be 
seen  on  this  part  of  the  river.     In  the  vicinity  of  Goose  Lake  the 
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country  is  almost  all  rock,  but  has  not  been  burnt  over  and  is  wooded 
with  tall,  thin  spruce  and  Banksian  pine  of  no  particular  value.  Above 
the  last  lake,  there  is  a  thin  deposit  of  clay,  perhaps  two  feet,  in  the 
hollows  between  the  rooks. 

The  portages  above  Little  Goose  Lake  are  generally  over  rock,  bat 
along  the  north  bank,  at  the  middle  one,  is  seen  a  scarped  bank  of 
twenty  feet  of  sand,  pebbles  and  boulders,  doubtless  on  the  lee  side  of 
a  rocky  hill.  Boulders  are  scattered  plentif  uUy  along  the  bank.  Most 
of  them  are  of  the  character  of  the  surrounding  rock,  but  a  few  are  of 
white,  rather  fine-grained  granite. 

Shining  Fall.  At  the  Shining  Fall  or  Little  Grand  Rapid  the  portage  is  300  yards 
long,  on  the  south  side,  over  a  plain  of  light-gray,  clayey  sand  with  peb- 
bles, rising  to  the  level  of  the  top  of  the  rapid  and  wooded  with  small 
spruce  and  poplar.  The  fall  is  a  beautiful  cascade  with  a  drop  of 
twenty  feet,  over  a  ledge  of  massive,  gray  gneiss,  having  a  slight 
foliation  S.  50'  E. 

Family  Lake.  Family  Lake,'  which  drains  by  this  stream  as  well  as  by  the  Berens 
River,  extends  very  far  to  the  south  of  the  arm  from  which  the  Berens 
River  issues.  The  shores,  of  this  part  are  generally  rather  high  and 
rocky.  Those  facing  the  east  being  smooth  and  scored  or  rounded  by 
the  glaciation,  while  those  on  the  opposite  side  are  broken  and  often 
the  rock  is  hidden  by  a  considerable  thickness  of  sand  and  boulders. 
The  timber  is  small  Banksian  pine  and  spruce  with  some  birch  and 
poplar. 

Miakowow  or  Bloodvein  River. 


Miskowow 
River. 


Pot  holeH. 


Near  the  mouth  the  rocks  are  very  bare,  but  a  mile  or  so  up,  the 
river  has  bapks  composed  of  clay  about  five  feet  high,  wooded  with 
poplar,  some  oak,  kc,,  with  low,  rounded  bosses  of  vertically  jointed 
rock  at  the  points.  The  stream  averages  from  forty  to  fifty 
yards  wide,  with  water  of  a  brownish  tinge,  but  not  dark,  like 
that  in  many  of  the  streams  on  this  side  of  the  lake.  The  banks 
are  never  very  high,  but  they  are  usually  rocky  and  often  the 
river  would  appear  to  flow  in  a  pre-existing  rocky  channel,  between 
the  rock  exposures  the  blue  clay  that  is  seen  everywhere  in  the  lower 
land  east  of  Lake  Winnipeg,  forms  well-defined  banks,  wooded 
with  'poplar,  while  on  the  rocky  parts  is  a  scanty  growth  of  Banksian 
pina      Oak   grows   here    and    there   on  some  of  the   dryer  points. 

About  nine  miles  from  the  mouth  of  the  river  a  portage  of  140  yards 
is  made  past  a  rapid  and  on  the  summit  of  this  portage,  at  the  very  top 
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of  the  rock,  fifteen  feet  above  ti^ie  water  at  the  head  of  the  rapid,  is  a 
beaatifullj  rounded  pot-hole  eighteen  inches  in  diameter  and  eighteen 
inches  deep.  A  foot  lower  down  the  slope  and  ten  feet  south-east, 
are  two  similar  holes,  partially  broken  into  one,  respectively  two 
aad  three  feet  deep.  Six  feet  lower  down  on  the  southern  slope  are 
two  more  small  ones.  The  rims  of  the  upper  ones  are  very  per. 
feet,  but  still  they  appear  to  be  a  little  broken  on  their  north-east  and 
rounded  on  their  south-western  sides,  indicating  an  age  at  all  events 
previous  to  the  last  glaciation,  perhaps  interglacial. 

The  little  Bloodvein  River  comes  in  at  the  north  corner  of  a  sharp  When  formed. 
bend  above  this  and  the  river  again  makes  another  abrupt  turn  to  the 
south-west.  At  this  angle,  which  is  a  short  distance  below  Birch 
portage,  the  river  turns  suddenly  down  through  a  narrow  rocky  gap, 
and  a  pot-hole  was  here  observed  on  the  south-east  side  of  a  steep 
rocky  hill.  It  is  quite  round  and  has  a  diameter  of  thirty-four  inches. 
Its  top  is  ten  feet  below  the  top  of  the  rock,  and  its  rim  is  cut  away 
obliquely  so  that  the  south-east  side  is  two  feet  lower.  Below  this  it 
has  a  depth  of  two  feet.  This  lower  part  of  the  rim  is  now  three  feet 
above  the  present  level  of  the  river,  but  several  feet  below  high-water 
level.  The  surface  of  the  rock,  sloping  at  an  angle  of  45",  is  strongly 
glaciated. 

From  the  Pot-hole  portage  up  to  the  mouth  of  Turtle  River  the  ]year  Turtle 
banks  are  generally  rocky  and  there  are  many  rapids,  several  having  ^^^®'"- 
very   picturesque  falls.     About  half  way  in  this  distance   the  river 
divides  and  fiows  round  an  island  half  a  mile  long.     On  the  north 
branch  a  portage  of  two  hundred  and  twenty-five  paces  long  is  made 
past  a  fall  of  eleven  feet.    At  the'  west  end  the  road  rises  thirteen  feet  to 
the  top  of  a  little  terrace  of  moderately  well  rounded  gravel  and  the  Terraces. 
portage  follows  on  a  clay  and  boulder  plain  in  a  narrow  gap  between 
the  rocks,  falling,  at  the  east  end,  two  feet  to  a  marsh. 

About  two  miles  east  of  this,  the  terrace  rises  to  twenty  feet  above 
the  river  and  is  of  light-gray  clay,  but  at  the  next  portage  a  short 
distance  farther,  the  surface  is  at  thirteen  feet,  while  above  is  a  bank 
of  nine  feet.  The  bottom  of  this  bank  appears  to  be  of  bluish  clay 
but  the  top  is  sand  mixed  with  gravel,  and  on  the  surface  it  is  a  sandy 
plain  lying  between  two  ridges  of  rock. 

The  river  here  flows  through  a  very  rocky  country  that  has  been  Eastern  limit 
burnt  over  some  years  ago,  and  there  is  in  this  vicinity  very  little  land  deposita. 
of  any  value  along  its  banks.     This  appers  to  be  near  the  eastern  limit 
of  the  Lake  Agassiz  clay. 
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In  the  vicinity  of  the  forks  the  surface  is  a  plain  ten  feet  above 
the  river,  formed  by  a  gray,  silty  clay  with  occasional  angular  pebbles 
and  boulders. 
North  branch.  The  main  branch  of  the  river  from  the  south-east  enters  a  lake-like 
expansion,  an  irregular  basin,  surrounded  by  steep,  though  not  hi^h, 
rocky  hills,  thinly  wooded  with  Banksian  pine,  small  poplar  and  birch. 
In  the  depressions  and  on  the  lee  sides  of  the  rock  is  a  thin  coating  of 
a  rather  loose,  gray  till  containing  a  great  many  angular  pebbles. 

The  north  branch  comes  from  Sasa-ginnigak  Lake,  but  a  short  dis- 
tance up  it  is  divided  into  two  branches,  one  coming  from  a 
narrow  bay  leading  to  the  north  end  of  the  lake,  the  other  by  a  sborter 
channel,  from  the  south-west  corner  of  the  same  lake.  This  to  which 
the  Indian  name  is  given  (instead  of  Island  Lake)  has  rather  high 
shores  of  granite,  thinly  wooded  with  Banksian  pine  and*  poplar,  bi 
it  are  many  rather  high  islands  which  often  stand  close  together. 
The  water  is  moderately  clear  and  without  weeds. 
General  char-  The  underlyiog  rock  on  the  river,  as  far  as  it  was  examined,  namely 
"  up  to  Sasa-ginnigak  Lake,  is  everywhere  a  red,  gray  or  greenish-gray 
granitite,  either  massive  or  foliated,  the  foliation  often  more  or  less 
nearly  approaching  the  horizontal. " 

At  the  first  portage,  a  mile  above  the  mouth  of  OsapiniwiB  Creek, 
it  is  a  medium-grained,  reddish-gray,  granitite  rich  in  plagioclase, 
with  occasional  gneissic  foliation.  From  there  upward  for  several 
miles,  the  foliation  is  all  more  or  less  nearly  horizontal. 

At  a  portage,  140  yardt)  long,  where  there  are  a  number  of  pot-holes, 
the  rock    is  a  greenish-gray,  basic    granitite   or  quartz  mica-diorite. 
Kinawi  From  this  point  upwards  to  Kinawi  or  Golden  Eagle  Rapid,  a  reddish- 

u;ray  granitite  is  the  prevalent  rock,  with  a  slight,  nearly  horizontal 
foliation,  though  at  this  place  the  foliation  dips  northward  at  an  angle 
of  25**.  From  this  rapid  up  to  the  forks,  the  rock,  usually  a  gray 
granitite,  is  for  the  most  part  massive,  and  when  foliation  is  to  be 
detected,  it  is  very  indistinct.  There  is  also  a  marked  absence  oi 
pegmatite  veins  throughout  the  rock. 

Similar  granitite  occurs  up  the  main  branch  of  Miskowow  River  to 
ICowtunigan  Lake,  above  which  this  river  was  not  examined.  On  the 
north  branch,  flowing  from  Sasa-ginnigak  Lake,  the  rock  at  the  falls 
above  the  mouth  of  Sturgeon  Creek  is  an  irregularly  banded,  red  and 
gray  gneiss,  with  vertical  dip  and  east-and-west  strike,  having  the  gen- 
eral appearance  of  a  mica-schist  interfoliated  with  thin  bands  of  granite. 
Sasa-fnnniprak  On  Sasa-ginnigak  Lake,  and  on  the  two  branches  of  the  river  belov 
it,  the  rock  is  also  a  medium-grained  gray  granite,  usually  massive, 
but,  occasionally  foliated. 
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Shore  of  LaJce  Winnipeg — Dog  Head  to  Loon  Strait, 

This  strip  of  shore  is  very  regular  in  outline  and  closely  follows  the  ^®°®^ 
direction  of  the  strike  of  the  gneisses.  From  the  evidence  of  the  ex~ 
posures  on  the  points  and  in  Loon  Bay,  it  is  supposed  that  the  channel, 
occupied  in  this  part  by  the  lake,  is  eroded  along  the  line  of  a  band  of 
dark  schist  and  greenstone  which  might  possibly  be  of  Huronian  age, 
though  much  altered  by  contact  with  eruptive  granite  or  gneiss — a 
band  of  which  outcrops  at  Loon  Strait.  It  is  also  supposed  to  continue, 
in  a  highly  altered  state  much  reduced  in  thickness,  as  far  as  the 
vicinity  of  Rice  River  where  dark-green  porphyry  associated  with 
porphyritic  gneiss,  and  dark  fine-grained  schists  outcrop  above  the 
first  rapid. 

The  larger  islands  off  the  point  opposite  Dog  Head,  are  composed  of  East  shore  op- 
a  well  foliated  porphyritic  granitite-gneiss,  containing  large  porphyritic  §1^.  ^ 
crystals  of  felspar,  around  which  the  groundmass  exhibits  a  well  marked 
flow-structure.  The  foliation  is  straight  and  regular  in  a  direction  N.  60*' 
W.,  with  a  vertical  dip.  This  evenly  foliated  gneiss  gradually  changes 
into  the  much  less  distinctly  foliated  gneiss  seen  on  the  shore  to  the  east, 
no  sharp  line  of  demarcation  between  the  two  being  evident. 

On  the  point  south-east  of  these  islands  the  rock  is  changed  to  a 
coarse,  porphyritic  hornblende-granitite-gneiss,  while  at  a  point  near  the 
bottom  of  the  bay  south  of  this,  there  is  a  band  thirty  feet  wide  of 
a  fine-grained  reddish,  porphyritic  granitite-gneiss,  behind  which  is  a 
coarser  banded,  green  and  red  hornblende-granitite-gneiss  dipping 
north-eastward  at  an  angle  of  70**. 

The  next  point  down  the  shore,  almost  directly  opposite  Dog  Head, 
b  composed  chiefly  of  porphyritic  gneiss,  in  which  are  some  darker  and 
finer  bands,  as  well  as  bands  of  fine  red  granite,  all  striking,  as  before, 
along  the  shore. 

The  next  point,  half  a  mile  farther  south,  shows  fifteen  feet  of  an 
evenly  laminated  reddish  felspathic  granitite-gneiss,  dipping  N.  35°  E. 
<  75**,  cut  by  minute  joints  which  cause  it  to  break  readily  into  small 
angular  fragments,  and  weathering  with  a  very  red  and  much-pitted 
surface.  Behind  this,  for  450  feet  is  a  thickly  laminated  dark-gray 
hornblende-granitite-gneiss,  weathering  to  a  light  rusty  brown,  and 
also  breaking  along  numerous  jointage  planes.  Succeeding  this  is  a 
coarse  porphyritic  gneiss. 

In  latitude  51**  43'  30",  the  rocks  were  examined  for  a  mile  and  a 
quarter  back  from  the  lake,  and  were  found  to  gradually  lose  their 
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strongly  laminated  character,  until,  at  the  end  of  the  aboire  distance, 
the  foliation  was  marked  by  a  slight  linear  arrangement  only  of  the 
crystalline  constituents. 

About  four  miles  south  from  Dog  Head  this  shore  is  composed  of  a 
gray,  foliated  gneiss,  striking  K.  60**  W.  with  an  almost  vertical  dip. 
Some  of  the  bands  are  dark  and  moderately  fine-grained  with  veins  or 
bands  of  fine,  red  granite,  striking  in  the  same  direction,  lying  along 
the  plane  of  foliation.  The  composition  of  the  gneiss  which  might  be 
termed  homblende-granitite-gneiss,  is  found  to  remain  very  uniform 
for  some  distance,  but  gradually  loses  its  crystalline  appearance, 
becoming,  farther  south,  more  micaceous,  and  in  places  is  in  part  a 
mica-schist.  The  foliation  throughout  is  very  even  and  regular  with 
few  contortions. 

Abreast  of  Limestone  Cave  Point,  the  shore-line  crosses  th'e  strike  for  a 
short  distance  to  the  west.  Opposite  some  small  islands  lying  near 
the  east  shore,  the  rock  is  a  reddish-gray,  thinly  foliated  gneiss, 
but  the  foliation  is  not  so  regular  as  before,  and  many  of  the  bands 
anastaraose  with  each  other,  so  that  it  is  difficult  to  determine  the 
exact  strike.  It  is,  however,  nearly  parallel  to  the  general  trend  of 
the  shore-line. 

The  rock  is  overlain  by  a  foot  or  two  of  coarse,  angular  sand  con- 
taining pebbles  and  boulders,  few  or  none  of  which  show  any  sign  of 
glaciation,  though  the  rock  is  smoothed  and  grooved.  This  sand  is 
in  turn  overlain  by  a  soft  blue  clay  without  pebbles,  the  same  as  noted 
before.  On  the  surface  are  some  pebbles  and  boulders.  The 
whole  shore  is  here  piled  up  often  to  a  height  of  ten  or  twelve  feet, 
with  large,  rounded  and  angular  boulders,  many  of  which  are  of  massive 
gray  gneiss.  To  the  south  the  shore  for  a  short  distance  is  sheltered 
by  long  narrow  islands,  and  boulders  are  not  so  plentiful.  Passing 
these,  the  shore  becomes  high  and  rocky,  cut  by  deep,  narrow 
inlets.  The  rock  is  of  similar  character,  with  a  strike  parallel  to  the 
shore.  Little  clififs  of  clay  and  boulders  are  seen  farther  on,  over- 
lying the  rock  and  the  shore  is  strewn  with  boulders  chiefly  of 
gray  massive  granitite-gneiss.  These  little  boulder  hills  extend  along 
the  shore  for  a  considerable  distance  and  appear  to  be  morainic.'^The 
islands  mentioned  above  are  mainly  rocky,  though  covered  by  spruce 
and  scrub  pine.  The  rock  is  a  rather  fine-grained  regularly-foliated 
granitite-gneiss,  with  a  few  veins  of  red  pegmatite  running  generally 
with  the  foliation,  but  at  times  crossing  it  obliquely.  On  the  main- 
land a  little  to  the  south,  the  gneisses  are  tinged  with  a  light-green 
colour,  becoming  deeper  across  the  strike  to  the  east.     At  about  one 
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faundrod  yards  east,  bands  of  green  chlorite-schist  appear,  interbedded 
with  the  granitite-gneiss,  while  farther  on  there  is  a  dyke  or  band  of 
green  chlorite-schist  with  a  width  of  nearly  five  feet.  In  it  are  seen 
large  included  crystals  of  orthoclase.  This  band  is  parallel  to  the  folia- 
tion, bat  in  one  place  it  appeared  to  differ  in  dip,  apparently  going 
under  the  gneiss  to  the  north,  which  is  normal  in  character,  while  that 
to  the  eoath  is  altered  to  a  hard,  flinty,  sheared  quartz-porphyry. 
Between  the  dyke  and  the  altered  rock  are  many  small  quartz  veins. 
The  greenish  colour  is  imparted  also  to  the  gneiss  on  the  outer  islands, 
and  no  doubt  indicates  the  near  presence  of  a  contact  with  the  greenish 
eruptive  rocks  of  the  Huronian,  which  probably  occupy  the  bed  of  the 
channel  of  the  lake  to  the  west. 

Opposite  Bull  Head  and  a  little  to  the  north,  the  banded  green  and  Opuosite 

reddish  gneisses  are  again  seen.     At  a  small  cove  bearing  N.  10''  E. 

from  Bull  Head  the  rock  is  the  typical  banded  granitite-gneiss  very 

much  broken  by  a  heavy  irregular  green  band  running  along  the  line 

of  the  strike.     Through  this  are  also  many  little  bands  and  lenticules 

of  red  rock,  which  in  many  places  have  numerous  angular  cavities  and 

in  other  places  are  made  up  largely  of  rock  fragments.     With  these  are 

also  many  irregular  bands  and  strings  of  white  crystalline  calcite.     A  J'V^  ^^ 

,,  ,  ,.  ..  .1  ii.1.1.  Limestone 

small  creek  near  this  empties  into  a  cove,  m  the  mouth  of  which  is  an  Cave  Point. 

island.     This  is  too  small  to  be  shown  on  the  map,  but  its  position  is 
directly  east  from  Limestone  Cave  Point.     At  half  a  mile  from  the 
mouth  the  creek  forks  into  two  equal  branches  where  the  rock  exposed 
is  a  reddish -gray  gneiss,  distinctly  and  evenly  foliated,  with  a  persistent 
strike  north-west,  and  practically  vertical  or  inclining  slightly  to  the 
north-east.     This  gneiss  is  similar  throughout,  except  for  a  few  veins 
of  milky  quartz   and  red   granite  following  the  strike  of  the  beds. 
Similar  gneiss  is  seen  on  the  lake-shore,  and  just  south,  at  about  half 
a  mile,  the  great  part  of  the  exposed  rock  is  a  similar  thinly-laminated 
gneiss,  but  on  the  extreme  end  of  the  point  is  a  greenish  gray  eruptive 
rock  with  which  is  a  red  band  that  weathers  into  a  conglomerate-like 
mass,  the  larger  crystals  standing  out  from  the  decomposed  ground- 
mass.    This  band  is  also  well  shown  at  the  point  near  the  stream, 
occupying  a  yellow  sided  trench.     One  hundred  yards  south  the  dyke 
appears  to  consist  of  a  gabbro  with  chlorite,  felspar^    <&c.     Thinly 
laminated  red  and  green  schists  strike  along  the  shore  to  the  south* 
inclining  at  a  high  angle  towards  the  north-east,  and  in  places  the  shore- 
line is  in  the  form  of  a  steep  wall  twenty  to  forty  feet  high.     A  great 
similarity  in  the  exposures  is  noticed  along  this  stretch,  as  the  same 
beds  practically  occupy  the  shore  to  Loon  Creek.     Six  miles  north  of 
the  mouth  of  this  stream  the  rock   is   a  granitite-gneiss.     It  is  inter- 
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bedded  with  dark-green  amphibolite  bands  and  is  cut  by  wide  veins 
of  granite.  In  many  places  it  is  much  broken  by  small  irregular  faults, 
in  the  lines  of  which  are  veins  of  light-green  epidote.  The  rock  is 
probably  more  broken  than  any  yet  seen.  It  has  a  strike  N.  40^  W., 
and  on  the  inside  of  the  bay  there  is  a  light  dip  N.  35°  E.,  but  on  the 
point  the  dip  is  to  the  south-west. 

Loon  Crepk. 

Loon  Creek.  Loon  Creek  was  examined  for  six  miles  from  its  mouth.  At  the 
first  rapid,  two  miles  up  it  runs  through  two  cracks  in  the  rock,  the 
larger  one  of  which  is  about  three  feet  wide.  Below  this  the  river  is 
from  one  hundred  to  two  hundred  feet  wide,  but  without  current,  and 
its  banks  are  three  to  six  feet  high,  composed  of  light-gray,  alluvial 
clay,  without  boulders.  Here  and  there  a  boss  of  gray  gneiss  crops  out 
from  beneath  the  clay.  The  banks  are  wooded  with  poplar  and  spruce  up 
to  twelve  or  fourteen  inches  in  diameter.  The  rock  at  the  rapid  is  a 
massive,  gray  granite  or  gneiss,  with  a  very  slight  foliation  N.  38'  W., 
but  does  not  at  all  partake  of  the  character  of  the  foliated  gneiss 
hitherto  described  on  the  east  side  of  the  lake.  The  next  rapid  is  a 
short  distance  above,  and  very  similar  to  the  first  in  character.  The 
river  above  makes  a  long  turn,  first  to  the  west  and  then  north,  and 
around  to  the  south-east  to  a  point  a  mile  and  a  half  north-east  of  the 
second  rapid.  In  this  distance  two  rapids  are  passed  within  a  mUe^ 
and  gneiss,  similar  to  that  on  the  lake,  is  again  met  with,  running  N. 
57°  W.,  and  generally  nearly  vertical.  At  the  most  northerly  point 
on  the  bend  in  the  river,  it  expands  into  a  little  lake,  one  hun- 
dred yards  across,  on  the  east  side  of  which  there  is  a  rapid  over 
rock  and  boulders.  To  the  north  is  a  portage  through  woods  for 
seventy-five  yards.  The  rock  is  smooth  and  well  glaciated  in  a  direc- 
tion S.  55°  W.  It  is  a  similar  reddish  gneiss  well  foliated  in  a  direction 
N.  58°  W.     Blue  clay  is  present  all   along  over  the  lower  parts  of  the 

Fourth  rapid,  rock.  At  the  last  rapid,  the  fourth  from  the  lake,  the  portage  is  over 
smooth  rock  of  similar  gneiss.  From  this  smooth  rock  portage  the 
river  widens  and  runs  between  low  wooded  banks,  covered  with  large 
spruce  and  pine.  A  short  distance  above  the  big  bend  the  creek  is 
divided,  and  is  reported  as  coming  from  an  extensive  tamarack  swamp. 
The  upper  reaches  still  show  the  underlying  rock  to  be  a  banded  gneiss, 
striking  parallel  to  the  lake-shore,  but  cut  by  many  pegmatite  veins 
running  in  all  directions. 


Digitized  by 


Qoo^(z 


rvSRCLL.]  LOON   CBBBK   TO   HOLE   RIVER.  49   G 

Shore  of  Lake  Winnipeg — Loon  Creek  to    Wcmnipegow  or  Hole  River, 

The  shore-line  from  Loon  Creek  southward  is  not  so  regular  in  out-  General 
line  as  toward  the  north.  This  is  caused  no  doubt  by  the  fact  that 
the  band  of  schist  and  greenstone  which  occupies  the  channel  south 
from  Dog  Head,  is  not  so  deeply  eroded  beyond  this  point.  A  ridge 
of  granitic-gneiss  appears  on  Loon  Island  and  along  the  shore  south 
from  Loon  Strait.  On  the  eastern  side  of  this  island  and  on  the 
western  side  of  Loon  Bay  the  granite  holds  inclusions  of  the  schists  of 
the  above  mentioned  band. 

On  the  western  side  of  the  island  and  along  the  shore  for  some 
distance  the  gneissic  rocks  are  the  only  ones  seen,  but  on  some 
small  rocky  islands  near  the  shore,  east  from  Berry  Island,  inclusions 
of  mica-schist  are  again  noticed.  These  are  probably  fragments  from 
Huronian  rocks  which  outcrop  on  the  islands  of  the  Pipestone  Island 
group  and  also  on  those  farther  south. 

The  line  of  this  outcrop  follows  and  gradually  approaches  the  main- 
land and  east  of  Pipestone  Island,  passes  between  the  outlying  islands 
and  the  shore.  From  Black  Island  to  Hole  Bay  the  mainland  is  of 
gneiss  but  apparently  all  the  otrtlying  islands  are  of  Huronian  rock. 

The  mouth  of  Loon  Creek  is  filled  with  wild  rice  and  blocked  by  a  ^^"  ^' 
number  of  rocky  shoals.  The  bottom  of  Loon  Bay,  west  of  the  river, 
is  low  with  a  clay  beach.  The  west  side  of  the  bay  consists  of  low 
rounded  rocks.  On  a  point  across  from  the  river  the  rock  was  found 
to  be  a  well-foliated  light  greenish-gray  gneiss  or  amphibolite-schist 
with  a  strike  N.  40**  W.,  and  dip  S.  40"  W.  <  70°.  In  places  the 
foliation  is  undulating,  or  affected  by  small  abrupt  twists.  Running 
more  or  less  with  the  strike  are  many  bands  of  red  granite  and 
beside  them  are  often  little  strings  and  pockets  of  epidote.  Immedi- 
ately back  of  the  point  it  is  found  that  the  schist  is  followed  by  a 
massive  greenish-gray  granitite,  with  the  crystals  somewhat  drawn  out 
in  a  direction  N.  30*  W.  It  is  cut  by  a  few  little  strings  of  granite. 
Northward  the  schists  are  found  to  touch  again  on  the  point  and  also 
on  the  island  beyond.  The  schist  seen  near  the  north-east  end  of  the 
point  is  similar  to  that  described  above,  but  is  there  striking  N.  53*  W., 
and  the  point  is  cut  across  by  a  vein  of  red  granite  eight  feet  wide. 
Many  little  faults  cut  the  schist  in  all  directions,  and  along  the  lines 
of  the  faults  are  strings  of  light-green  epidote.  Many  strings  and  Unoonform- 
lenticules  of  quartz  are  found  between  the  beds.  A  short  distance  ^^"^ 
farther  west,  in  the  bottom  of  a  little  bay,  the  schist  and  the  gray 
granite  are  clearly  seen  in  unconformable  contact.  The  schist  dips 
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under  the  granite,  but  the  granite  cuts  it  quite  irregularly,  cutting 
across  the  schist  first  at  an  angle  of  10°  to  the  foliation  and  then 
sending  off  a  vein  three  feet  wide  into  the  schist  at  a  much  wider 
angle.  Close  to  the  line  of  junction  the  granite  also  includes  many 
irregular,  generally  elongated,  fragments  of  the  schist.  Small  pockets 
of  tourmaline  crystals  were  observed  in  the  schists  not  far  from  the 
contact. 

Approaching  Loon  Strait,  a  small  island,  lying  a  quarter  of  a  mile 
south-east,  is  found  to  be  of  similar  green  schist,  cut  by  veins  of  red 
pegmatite  running  with  the  strike  of  the  beds. 

On  Loon  Island  the  contact  between  the  schists  and  gneiss  is  found 
to  occur  on  two  points  on  the  east  side.  At  the  most  northerly  of  the 
two  the  contact  i»  clearly  seen,  and  is  much  broken,  the  gi^eiss  sending; 
out  long  arms  into  the  schist  at  a  small  angle  to  the  general  direction 
of  the  line  of  contact. 

Loon  Island.  At  the  middle  point  of  the  south  side  of  the  island,  are  several 
inclusions  of  hardened  schist  in  the  gneiss.  The  largest  one  runs  out 
at  both  ends  into  the  water,  and  one  hundred  feet  of  it  is  seen.  lU 
width  is  twenty  feet,  and  ten  feet  of  gi^^iss  is  seen  beyond  it.  On  the 
east  side  a  long  arm  of  the  gneiss  runs  into  it.  The  border  of  the 
gneiss  is  fine-grained,  for  about  six  inches  from  the  schist.  The  edge 
of  the  gneiss  is  practically  vertical,  but  the  schist  dips  south-west  at 
an  angle  of  from  60°  to  70°.  In  places  the  foliation  of  the  schists  is 
twisted.  In  one  especially,  it  bends  round  the  edge  of  the  gneiss,  but 
generally  it  is  cut  off  irregularly. 

The  west  side  of  the  island  consists  of  low  rock,  rising  from  one  to 
four  feet  above  the  water.  It  is  a  dark  reddish-gray,  massive  granite- 
gneiss,  cut  by  a  few  veins  of  coarse  red  granite.  It  also  contains, 
as  noted  above,  many  large  and  small  angular  inclusions  of  dark- 
gray,  laminated  gneiss  and  schist.  Small  rocks  in  the  bay  to  the 
south,  are  found  to  be  generally  massive  gneiss,  with  the  exception 
of  one  near  the  strait,  which  is  of  schist,  probably  one  of  the  large 
inclusions  noted  above.  The  bay  to  the  south  is  a  long  narrow  inlet 
flanked  on  both  sides  with  rock.  That  on  the  east  side  is  generally 
low  and  slopes  gradually  into  the  water,  while  on  the  west  it  i^ 
more  abrupt.  The  former  contains  inclusions  of  dark  mica-schist 
and  is  cut  by  veins  of  quartz  and  tourmaline.  The  latter  is  very 
uniform.  All  the  gneiss  is  precisely  similar  to  that  on  Loon  Island, 
and  has  a  general  strike  N.  58°  W.  The  bay  terminates  to  the 
south  in   an  extensive   marsh.     It  is  possible,    that   there  may  be 
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water  communication  from  this  long  bay  out  to  the  west,  as  the  shore 
there  is  low  and  marshy.  The  points  alone  are  rocky,  with  little  rocky 
islands  lying  ofiP  them.  A  similar  gneiss  is  found  farther  ?outh  along 
the  mainland.  The  firdt  exposure  on  the  extreme  western  point  is  of 
a  well-foliated  gneiss,  with  alternating  bands  of  gneiss  and  mica-schist. 
The  foliation  is  generally  much  contorted,  with  a  general  strike  of 
about  S.  78"  W. 

A  long  low  strip  of  shore  is  next  passed  in  which  the  points  and  out-  South  from 
lying  shoals  are  composed  of  a  reddish-gray  granite-gneiss  often  broken 
by  masses  of  red  granite.  The  contortion  in  the  beds  appears  to  have 
affected  the  general  strike  of  the  rocks  for  a  short  distance.  The  end 
of  the  point  terminating  this  fairly  straight  piece  of  shore-line  shows  a 
light  green-gray  gneiss,  through  which  run  bands  of  dark-gray  mica- 
schist.  The  gneiss  is  very  irregularly  folded  and  crumpled,  but  the 
general  strike  appears  to  be  about  S.  78*"  W.  and  the  dip  S.  12**  E.  at 
an  angle  of  from  30"  to  48".  The  gneiss  is  moderately  fine-grained  and 
like  that  at  the  last  exposure  contains  a  considerable  amount  of  plagio- 
clase,  probably  also  with  some  orthoclase.  Included  in  the  bands  of 
gneiss  are  some  bands  or  lenses  of  hornblende-biotite-gneiss  much 
like  the  gneiss  farther  south.  On  several  points  south  of  the  small  j^^^^j^^^^^j 
indents  in  the  shore-line  lying  about  north-east  from  Berry  Island,  Berry  Island, 
the  gneiss  is  found  to  be  still  much  contorted,  but  the  general  strike 
is  nearly  parallel  to  the  shore.  Small  veins  of  mica-schist  cut  across 
the  foliation  with  occasional  veins  of  red  granite. 

A  low  string  of  islands  lying  very  near  the  shore  and  situated  East  of  Berry 
directly  east  from  Berry  Island,  are  composed  of  coarse  biotite-gneiss  ^^l^Q^l- 
showing  very  little  foliation,  but  with  several  inclusions  of  dark  com- 
pact mica-schist  lying  about  N.  58"  W.     Some  of  these  are  lenticular 
with  long  tapering  ends,  and  others  are  drawn  out  into  beaded  strings. 
Veins  of  dark-red  granite  also  run  in  the  same  direction.     These  veins 
were  especially  observed  on  an  island  at  the  southern  end  of  the  group. 
Separated  from  the  string  of  islands  noted  above  and  nearer  the  shore 
to  the  south,  a  small  island  is  found  to  be  composed  of  a  greenish-gray 
qaartz-diorite,   quite   massive,   showing   no  sign   of  stratification  or  Island  of 
foliation.     This  is  very  much  checkered  by  little  cracks  along  which  run  ^luartz-^^^onte 
strings  of  black  hornblende  or  tourmaline  with  which  are  often  lenses 
of  quartz.     It  also  occasionally  contains  large  and  small  inclusions  of 
pyrites.     This  island  is  about  fifty  yards  from  the  shore,  and  the  point 
opposite   is  composed  of  a  dark-gray  quartz-mica-diorite,  showing  a 
crystalline  foliation  in  a  direction  N.  80"  W.     Into  this  gneiss,  from 
the  direction  of  the  island,  a  mass  or  tongue,  twelve  feet  wide,  of  fine- 
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East  of  Pipe-  grained  amphibolite  extends.  The  pointe  south,  to  abreast  of  Pipestone 
Island  show  exposures  of  hornblendic  gneiss,  cut  in  many  places  by 
fine  veins  of  granite.  At  one  point,  a  band  of  massive,  dark  horn- 
blende rock,  abuts  against  the  gneiss  and  strings  of  gneiss  run  out 
through  it  in  many  places,  while  many  pieces  of  the  amphibolite  are 
included  in  the  gneiss,  often  having  the  appearance  of  a  true  con- 
glomerate. The  small  islands  off  this  part  of  the  shore  show  dark 
hornblendic  rock,  and  the  junction  as  seen  above  on  the  point,  is  no 
doubt  that  of  an  eruptive  contact. 

The  group  of  islands  extending  along  the  shore,  south  from  Pipe- 
stone Island  are  generally  of  the  green  schists  and  altered  eruptives  of 
the  Huronian,  but  near  the  shore-line  and  on  the  mainland,  the  rock 
is  a  porphyritic  gneiss.  The  contact  line  is  apparently  not  seen,  being 
no  doubt  under  water. 

Mouth  of  The  bay  into  which  Rice  River  enters,  is  denuded  across  ridges  of 

Rice  River,  ^j^jg  gj^gigs,  leaving  many  islands  as  interrupted  ridges  running  with 
the  strike.  The  immediate  basin  in  which  the  stream  falls,  is  a  long 
narrow  bay  with  two  entrances,  nearly  closed  by  a  long  island  lying  in 
front.  The  shore  is  here  steep,  rising  to  thirty  feet  above  the  water. 
It  is  composed  of  a  crushed  granite,  similar  to  that  farther  north  along 
the  mainland.  Some  of  it  is  ma^^sive,  while  much  is  schistose.  The 
strike  of  the  rock  here  is  N.  33**  W.,  the  dip  S,W.  at  an  angle  of  60'. 
A  quarter  of  a  mile  to  the  east  it  is  finer  grained  and  has  a  distinct 
foliation.  The  strike  is  N.  23**  W.  and  stands  vertical.  It  contains 
several  bands  of  fine-grained  reddish  granite  along  the  lines  of  bedding; 
also  interbedded  with  the  lighter  schist  are  some  thin  bands,  of  dark- 
green  schist,  with  one  lenticular  band,  having  much  the  character  of  a 
coarse  agglomerate  or  breccia.  On  the  south  side  of  the  arm  or  bay, 
the  rock  is  generally  the  same  as  on  the  west  side,  but  it  also  varies, 
and  dark  and  light  schist  is  found  in  moderately  thin  bands. 

Rice  River.  ^^   "Rice  River  the  section  is  across  the  strike,  and  gives  a  suc- 

cession of  dark  porphyritic  gneisses  and  some  eruptives,  followed 
farther  inland  by  lighter  coloured  granites  and  gneisses.  The  river 
follows  an  irregular  course,  owing  to  the  ridge^of  rock  running  across 
its  general  direction  of  flow.  Near  its  mouth,  at  the  first  rapid,  the 
beds  are  a  gray  gneiss,  followed  by  fine  grained  dark  beds,  and  at 
the  head  of  the  rapid  an  eruptive  dark-green  porphyry,  in  which  large 
crystals  of  felspar  are  abundant.  Half  a  mile  across  the  strike  the 
next  exposure  is  of  a  gray  granite-gneiss,  with  irregular  or  very 
indistinct  foliation.  The  next  exposure  is  about  three-quarters  of  a 
mile  across  the  strike,  and  is  of  a  red  gneiss  evenly  banded,  which 
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again  cuts  across  the  river  farther  up.  The  gap  in  the  section  between 
this  red  gneiss  and  that  at  the  first  rapid,  is  probably  occupied  by 
altered  eruptives,  which  probably  are  stringers  of  the  dark  band  of 
rocky  which  forms  the  trough  occupied  by  Loon  Bay  to  the  north. 
The  dark^gneisses  and  schists  of  Loon  Bay  are  last  seen  striking  south- 
ward, and  the  erruptive  contact  with  the  granite  of  Loon  Strait  would 
suggest  that  parts  of  the  same  band  might  be  found  to  the  southward 
of  this  granite.  On  Rice  Lake  the  exposures  are  of  a  reddish-gray  Rioe  Lak«. 
gneiss,  followed  to  the  east  by  gray  granitite-gneiss,  more  massive,  but 
with  a  slight  foliation.  The  river  averages  about  fifty  feet  in  width, 
bat  is  in  many  places  obstructed  by  boulders,  and  in  others  very  shallow 
and  full  of  rice.  The  country  is  mostly  rocky,  with  alluvial  patches 
here  and  there.  Rice  Lake  is  very  irregular  in  shape,  and  generally 
shallow,  many  of  the  arms  being  covered  by  a  thick  growth  of  rice. 
The  shores  are  in  places  low  and  wooded.  Above  the  lake  the  stream 
is  sluggish  for  a  couple  of  miles  and  the  banks  low  and  marshy,  the 
country  rising  very  gently.  Knobs  of  gneiss  bearing  Banksian  pine 
rise  on  every  side,  with  intervening  areas  of  muskeg  covered  with  grass, 
bushes  and  small  tamarack.  The  rock  is  a  similar  granitite-gneiss, 
foliated  N.  48''  W.,  with  the  surface  showing  glacial  striae  bearing  S. 
60"  W.  In  the  upper  stretches  the  river  narrows  considerably,  and 
falls  in  several  small  rapids.  The  strike  of  the  gneiss  swings  around 
to  the  north-east,  the  last  observed  being  N.  55''  E.,  and  the  dip  S. 
35*"  E.  at  a  high  angle. 

The  shore,  to  opposite  Black  Island,  is  composed  of  similar  gneiss  opposite 
ridges,  generally  high,  dipping  steeply  into  the  water,  cut  by  deep  bays  Islana- 

running  in  transverse  to  the  shore,  and  approximately  parallel  to  the 
direction  of  striation.  It  is  wooded  with  aspen  and  a  few  spruce  and 
scrub  pine. 

The  islands  between  Black  Island  and  the  mainland  to  the  east  are  East  shore 
all  of  Huronian  schist  and  greenstones,  and  the  probable  line  of  con-  ?*?*^j*^ Black 
tact  between  the  gneisses  and  granitites  of  the  east  shore  and  the 
Huronian  rocks  of  the  islands,  follows  very  closely  along  parallel  to 
that  shore.  The  gneisses  strike  about  parallel  to  the  shore-line,  and 
practically  the  same  beds  are  followed  south  to  the  end  of  the  bay 
near  the  mouth  of  Hole  River.  On  a  point  almost  opposite  the  north 
end  of  Black  Island,  the  rock  is  a  well-foliated  gneiss,  striking  N.  22** 
W.,  and  dipping  S.  68°  W.  <  65°.  In  one  place  it  is  cut  by  a  thin  band 
of  granite.  On  the  south-west  it  is  interbanded  with  green  porphyritic 
gneiss  and  on  the  north-east  it  lies  against  green,  foliated,  porphyritic 
gneiss.     In  many  places  the  contact  appears  to  be  conformable,  but  in 
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others  it  Ib  cut  or  gradually  replaced  by  the  green  porphyry.  This 
porphyry  is  seen  again  farther  south,  about  opposite  the  east  end  of 
Black  Island.  It  is  a  much  altered  and  squeezed  rock  composed  of 
quartz,  felspar,  biotite,  chlorite  and  magnetite.  The  quartz  is  granu- 
lated and  the  felspar  occurs  in  rather  large  individuals  and  very  much 
kaolinized.  The  biotite  is  in  minute  scales  largely  altered  to  chlorite 
and  scattered  through  the  section.  Calcite  and  epidote  also  occur. 
Altogether  the  rock  has  the  appearance  of  a  much  crushed  and  altered 
granitic  material  and  being  very  near  the  contact  with  the  schists  of 
the  Huronian,  it  seems  impossible  to  determine  whether  this  may  not 
be  a  much  altered  lower  member  of  that  series.  At  the  south-east 
corner  of  the  bay,  just  east  of  Hole  River,  the  cont-act  of  the  gneisses 
with  the  dark-green  schists  is  very  sharply  defined.  The  schist  has  the 
appearance  of  a  boulder  conglomerate,  the  boulders  lying  in  the  line  of 
strike  with  the  schist  drawn  around  them  in  thin  bands.  A  great 
number  of  white  veins  of  quartz  are  scattered  through  the  schist  in  an 
irregular  manner.  From  this  contact  the  Huronian  rocks  are  found 
skirting  the  shore  to  Clement  Point. 


Pipestone  Island  Group. 
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The  group  consists  of  one  island  with  a  few  trees  growing  on  it,  and 
a  cluster  of  bare  rocks  extending  in  irregular  order  to  the  mainland  to 
the  south-east.  The  outermost  rock  lies  about  a  mile  north-westward 
from  Pipestone  Island  in  line  with  Berry  Island.  It  is  narrow,  bare 
and  about  fifteen  feet  high^  composed  entirely  of  a  massive  dark -green, 
partly  decomposed,  eruptive.  In  one  place  it  is  crossed  by  a  little  band 
of  green  schist  and  dolomite.  Green  porphyritic  gneiss  is  seen  on  the 
next  island  to  the  south.  It  is  cut  by  masses  of  dark-green  trap, 
probably  dykes  from  a  large  mass  to  the  south-west. 

Pipestone  Island  is  small  and  partly  wooded.  At  the  north-west  end 
are  abrupt  cliffs  fifteen  feet  high,  while  at  the  south-east  end  the 
shore  slopes  to  near  water-level.  The  middle  of  the  island  is  about 
twenty -five  feet  high.  The  north-west  side  is  composed  of  bluish, 
moderately  thin-bedded  serpentine,  through  which  run  a  number 
of  veins  of  fibrous  serpentine  mixed  with  magnetic  iron-oxide. 
Some  of  the  veins  are  almost  entirely  metallic.  The  east  side  is 
composed  of  a  light  grayish-green  serpentine,  some  of  which  is  cal- 
careous ;  that  which  appears  to  compose  the  greater  part  of  the  island 
is  much  mottled  with  red.  Through  it  are  some  veins  of  calcite  and 
dolomite,  or  barite. 
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On  a  small  island  to  the  north  is  a  light-greea,  porphjritic  gneiss  Dykes  on 
dipping  vertically  and  striking  towards  the  north  end  of  Berry  Island.  ^°*  ^^ 
On  the  east  side  a  narrow  dyke  three  feet  wide  runs  first  with  the 
strike  of  the  gneiss,  and  then  curves  gently  round  to  the  north, 
crossing  the  strike  and  widening  somewhat  in  places.  In  this  cross 
portion  many  little  strings  run  out  from  it  into  the  gneiss,  and  in  one 
place  an  elongated  fragment  was  clearly  seen  in  the  dyke.  The  rock 
especially  in  the  straight  portion  is  quite  schistose.  From  the  north 
side  of  this  island  the  dyke  appears  to  cross  to  another  island. 

Half  a  mile  south-east  of  Pipestone  Island  a  small  island  one  hundred 
yards  long,  consists  of  light-green  porphyritic  schist  dipping  vertically 
and  striking  north-east.  It  is  cut  by  a  vein  of  fine  granite  four  feet  wide 
running  parallel  to  the  strike.  This  island  appears  to  be  to  the  east  of 
the  line  of  contact  between  the  gneisses  and  the  green  eruptives  of  the 
Huronian  belt,  but  the  next  island  south,  an  isolated  rock  about  two 
miles  south  from  Pipestone  Island  is  composed  of  rotten,  green  rocki 
very  irregularly  jointed  and  fissured,  which  is  probably  Huronian.  It 
is  generally  quite  massive  but  on  the  south-west  side  it  shows  in  some 
places  a  schistosity  striking  towards  Berry  Island.  The  rock,  especially 
on  this  latter  side,  is  altered  to  serpentine  and  along  many  of  the 
fissure  lines,  oxide  of  iron  has  been  separated  out.  The  islands  to  the 
east  of  this  are  all  of  porphyritic  gneiss  similar  to  that  of  the  mainland. 

Islands   in   tlve  Punk  Island  Channel. 

The  islands  along  the  east  side  are  mainly  of   the  fine   schistose  islandBeastof 
gneiss,   light-greenish  in  colour,  striking  along  the  shore.     They  are  Island, 

very  numerous  and  rise  out  of  moderately  deep  water  and  are  gener- 
ally wooded  with  poplar  or  Banksian  pine.  Behind,  the  shore 
is  broken  by  inlets  and  marshes  and  the  scenery  in  this  vicinity 
is  very  picturesque.  T9ward  Punk  Island  numerous  small  rocks 
appear  but  little  elevated  above  the  water  and  nearly  all  are  of  the 
dark -green  eruptive  similar  to  that  on  the  islands  immediately  north  near 
Pipestone  Island.  The  outermost  ones  are  distributed  nearly  along  the 
centre  of  the  channel.  The  southern  one  is  of  green  chlorite-schist^ 
and  the  one  next  to  it  to  the  north  is  composed  at  its  eastern  end  of  a 
comparatively  coarse,  light-green  diabase  in  which  many  porphyritic  crys- 
tals are  clearly  seen.  This  is  striking  west,  and  dipping  south  at  an  angle 
of  80".  It  is  evenly  but  not  very  distinctly  bedded,  and  about  seventy 
feet  of  beds  is  exposed.  South  of  this,  is  one  hundred  feet  of  similar  rock, 
but  finer-grained,  cut  by  thin  anastamosing  bands  of  chlorite-schist  into 
oval  masses  three  to  six  feet  in  length.     This  character  is  very  strongly 
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marked  and  many  irregular  masses  and  ramifjring  veins  of  quartz  are 
also  present.  South  of  this  again  thin  bedded  chloritic  schists  occapj  Uie 
point  of  the  island.  Massive  light-green  diabase  with  a  slight  ten- 
dency to  schistosity  is  shown  on  the  next  pair  of  islands  to  the  north, 
the  rock  still  striking  westward.  The  most  northerly  of  this  lot,  in 
the  centre  of  the  channel,  is  opposite  the  south  comer  of  the  east  end 
of  Punk  Island  and  ia  of  light-green,  gray- weathering,  rather  coarse- 
grained rock,  apparently  almost  massive  but  occasionally  showing  a 
slight  foliation  N.  60**  W. 

Referring  to  the  islands  nearer  Punk  Island,  a  similar  string  runs 
south-eastward  from  near  the  south-east  corner.  On  the  first  or  northern- 
most group  is  seen  amphibolite  which  weathers  into  a  soft  light-brown 
mottled  schist.  In  places  it  shows  very  perfectly  the  ovoid  structure 
remarked  on  one  of  the  islands  in  the  channel  to  the  eastward. 
Coarsely  granular,  green  schist  crosses  the  next  small  island  striking 
about  N.  70**  W.,  and  dipping  at  a  high  angle  south. 

The  rocks  on  the  next  three  islands  lying  across  the  strike  are  all 
fine-  and  coarse-grained  diorite,  in  some  places  showing  a  slight 
schistosity.  Two  islands  lying  farther  to  the  south  are  both  of  dark- 
green,  coarsely  crystalline  amphibolite. 


Rocks  of 
north-east 
shore  Black 
Island. 


Black  Island — north  shore  arid  outlying  islands. 

The  western  part  of  the  island  is  overlain  by  sandstones  and  lime- 
stones elsewhere  described  as  of  Black  River  and  Trenton  age,  but 
along  the  shores  of  the  eartern  part,  both  north  and  south,  dark-green 
schists  and  greenstones  of  Huronian  age  outcrop  along  the  beach. 
The  exposures  on  the  north  side  are  found  to  extend  westward  for 
about  three  miles  and  are  mainly  of  dark-green  eruptive  rock.  Bands 
of  schists  and  slates  probably  of  sedimentary  formation,  uccut-  at  the 
extreme  eastern  end  and  aJso  on  the  point  on  the  north  shore  of  the 
island  south  of  the  largest  outlier,  but  there  is  a  greater  variety  of  these 
rocks  exposed  on  some  of  the  islands  just  to  the  north.  The  rock  at  the 
extreme  north-eastern  corner,  is  a  soft,  silvery-white,  sericitic  mica- 
schist.  This  is  followed  at  a  short  distance  by  a  soft  chloritic  schist 
striking  N.  10°  W.,  dipping  S.  80"  W.  <  70".  In  it  some  heavy  veins 
of  white  quartz  are  included  and  with  this  are  some  streaks  apparently 
of  haematite. 

For  three  hundred  paces  west  along  the  shore,  similar  schist  is  seen, 
much  of  it  glistening  white  on  the  surface.  Scattered  over  it  are 
many  fragments  of  quartz.     A  short  distance  is  then  found  covered 
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with  sand,  and  the  next  exposure  appears  in  rounded  glaciated 
bosses  of  a  more  crystalline  character,  apparently  an  altered  eruptive, 
although  portions  show  a  diabasic  structure.  The  rock  is  mainly  of 
chlorite,  and  extends  to  the  first  point  where  it  shows  a  more  porphy- 
ritic  appearance.  The  islands  opposite  this  bay  show  practically  the 
same  rocks,  which  vary  from  chloritic  and  sericitic  schists  to  hornblende- 
schists,  but  ferther  westward  darker  schists  are  seen  on  the  points 
lying  just  to  the  east  of  the  small  peninsula  which  here  projects  to  the 
north-westward.  On  the  eastern  part  of  this  peninsula  the  rocks  are  Small  pem- 
a  tough  blue  felsite  with  a  slaty  cleavage  striking  N.  35"  W.,  and  ^^»"^*- 
dipping  at  a  hii^h  angle  south-westward.  The  shore  along  the  outer  or 
north-eastern  part  is  generally  high  and  about  half  of  it^  the  eastern 
part,  is  composed  of  the  felsite  just  mentioned,  while  the  western  part 
to  the  extreme  end  of  the  point,  is  occupied  by  an  essentially  massive 
dark-green  or  blue  coarse-grained  rock.  On  the  north-western  end  it  con- 
tains a  number  of  angular  fragments  of  the  light-blue  slate.  A  large 
number  of  islands  lie  to  the  north-east  of  this  point,  and  on  many 
of  them,  green  schists  are  found  striking  in  a  westerly  direction. 
On  one  of  the  large  outer  ones  thirty  feet  high,  green,  epidotic, 
clastic  schists  are  seen  and  on  the  neighbouring  islands  this  is 
Succeeded  both  on  the  north  and  south  by  massive  coarse-grained 
eruptive  bands.  The  schists  of  the  inner  islands  are  probably  con. 
tinaous  with  those  that  are  noted  toward  the  eastern  end  of  Black 
Island. 

From  the  end  of  the  peninsula,  westward  for  nearly  a  mile,  the  out- 
crops are  of  the  coarse,  dark  eruptive,  but  a  band  of  green  agglomerate 
striking  S.  70*  W.,  appears  on  the  outer  part  of  the  point.  It  is 
apparently  only  a  few  yards  in  thickness,  and  is  followed  a  short  dis- 
tance in  the  bay  to  the  west  by  a  green  rock  showing  a  peculiar 
structure.  It  is  composed  of  oval  masses  from  three  inches  to  two 
feet  in  length  of  similar  green  rock,  and  around  these  and  cementing 
them  together  run  thin  bands  of  green  schist.  At  the  angles  in  these 
bands  there  is  often  developed  a  little  mass  of  haematite. 

Of  the  outlying  islands  it  is  a  little  difficult  to  place  the  descriptions,  Islands  noi  tii 
as  the  group  is  irregular,  but  the  larger  ones  and  many  of  the  rocks  {and  ^  ** 
appear  to  be  made  up  of  massive  greenstones  and  schists  which 
are  squeezed  eruptives.  The  most  interesting  exposures  are  on 
several  small  islands  in  the  centre  of  the  channel,  between  the  end  of 
the  peninsula  and  the  largest  island  to  the  north-west.  The  section 
from  south  to  north  across  the  strike  shows  the  beds  in  the  follow- 
ing order : — 


Digitized  by 


Googh 


58  6  LAKE   WINNIPEG. 

At  the  south  end  of  a  small  island,  green  mottled  rock  of  a  massive 
type  gives  place  to  thin-bedded  light-blue  slate.  This  is  interbedded 
with  a  green  agglomerate  in  which  the  pebbles  are  at  first  few  and 
small.  They,  however,  soon  become  larger  and  more  numerous,  and 
the  rock  assumes  a  slaty  character  or  rather  is  cut  by  a  slaty  cleavage 
striking  S.  80*  W.,  while  the  strike  of  the  rock  itself  is  due  west 
Farther  north  the  agglomerate  is  nearly  massive,  and  'finally,  at  the 
end  of  the  island  contains  pebbles  three  to  five  inches  in  diameter. 
Two  small  rocky  islands  farther  on  are  of  massive  green  rock  and 
across  a  small  gap  the  section  is  continued  on  another  island.  This  is 
composed  of  agglomerate-schist  on  the  south  side,  running  into  a  thin- 
bedded  chlorite-schist,  while  on  the  north  side  it  is  somewhat  harder, 
and  strikes  west,  standing  vertical.  This  latter  rock  shows  a  slaty 
cleavage  differing  in  direction  from  the  strike. 

Ferru^Dous  The  remainder  of  the  north  shore  of  Black  Island  shows  exposures 
Blaclf  ^Island,  niainly  of  drift-deposits  and  the  soft  sandstones  at  the  base  of  the  Tren- 
ton, but  about  midway  along  the  shore  a  sandy  till  is  found  hardened 
by  iron-oxide,  and  the  shore  is  completely  covered  by  dark-red  slabs 
for  four  hundred  yards  along  the  beach.  This  ore  is,  no  doubt,  derived 
from  the  presence  of  iron  oxides  in  the  underlying  rocks,  which  have 
been  absorbed  by  the  sandy  bed  lying  immediately  above,  as  a  some- 
what similar  though  less  intense  staining  was  observed  on  the  sandy 
beds  of  the  east  end  of  Punk  Island. 


Blctck  Islands-south  aliore. 

Drumming  Drumming  Point  is  an.  old  Indian  camping  place  and  burial  ground. 

ward.  ^°"  ^^®  '^^^  exposed  at  the  shore  is  a  well-bedded,  wavy,  green  and 
reddish  schist  striking  N.  25**  W.,  and  dipping  south  at  a  high  angle. 
This  is  overlain  by  light-brown  sand, which  rises  in  an  easy,  grassy  slope 
to  a  height  of  forty  feet  above  the  lake.  The  top  is  wooded  with  small 
Banksian  pine.  The  shore  runs  to  the  south  for  a  mile,  and  along  it 
green  schists  are  seen  of  the  same  wavy  character,  sometimes  some- 
what massive.  Behind  the  point  a  deep  bay  runs  to  the  north,  from 
the  end  of  which  a  road  has  been  cut  back  into  the  bush.  Following 
this  for  a  short  distance  it  ascends  to  a  height  of  fifty  feet  above  the 
lake,  to  the  top  of  a  sand  ridge,  probably  a  beach  dune.  Beyond  this 
the  country  falls  a  little  to  a  forest  of  spruce  and  pine.  Near  the  shore 
some  larch  is  growing,  with  spruce,  balsam  and  poplar. 

IslAndM  to  the      The  islands  in  the  channel  between  this  part  of  Black  Island  and  the 
^^^'  mainland  show  the  same  green  wavy  schist  as  at  Drumming  Point, 
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but  veins  of  quartz  are  noted  on  many  of  them.  Those  nearer  Black 
Island,  and  near  the  mouth  of  the  deep  bay  noted  above,  show  green, 
cbloritic  schist  running  generally  north-west,  but  on  the  island  at  the 
mouth  of  the  bay  this  schist  merges  into  a  massive,  green,  granular 
trap  on  the  west  side  of  the  island. 

The  shore,  from  this  deep  bay  south-west  to  the  large  island  lying  East  end  of 
close  alongside  Black  Island  ia  quite  irregular,  and  several  small  islands 
lie  off  it  in  a  north-and-south  line  from  the  deep  bay.  These  are  of 
light-green  jBchist,  and  on  the  most  southerly  one  is  seen  dark-green 
trap,  in  places  distinctly  foliated  and  striking  N.  28°  W.,  dipping 
S.  W.  <  65**.  The  foliated  bands  contain  bands  of  ferruginous  schist 
and  a  considerable  amount  of  vein  quartz.  The  rock  is  well  striated 
and  overlain  by  a  white  till  with  boulders.  The  north  point  of  the 
large  island  shows  a  green,  well-bedded  schist^  striking  N.  25**  W.  It 
includes  small  lenticules  of  quartz  and  lenticular  beds  of  dolomite. 

Along  the  irregular  shore  opposite  these  islands,  green  schists  and  Adjacent 
massive  traps  are  exposed.     The  beach  of  the  southern  part  is  generally 
sandy,  but  along  the  northern,   numerous  boulders  are  piled  on  the 
shore,  having  fallen  from  the  banks  of  soft  blue  clay  behind.     From 
the   bottom   of    the   bay,  about  midway   along  j  the   sandy   strip,  a 
good  foot-path  is  found,  running  back  into  the  island  to  a  favourite 
blueberry  patch,  to  which  the  Indians  resort  during  the  berry  season. 
Following  this  path  north-westward  for  nearly  a  quarter  of  a  mile,  the 
ground  is  found  to  be  all  sand,  and  to  rise  gradually  to  a  height  of 
ninety  feet  above  the  lake.     No  boulders  are  seen,  and  the  land  is 
evidently  immediately  underlain  by  Palseozoic  sandstone.     A  belt  of 
spruce  runs  along  the  lake,  growing  on  the  alluvial  clay,  and  the  sand 
above  is  wooded  with  small  spruce  and  pine.     A  terrace  runs  along  at  Terrace,  forty- 
forty-five  feet  above  the  lake,  which  has  every  appearance  of  being  an  i^ke. 
old  shore-line.     Above  this,  pine  is  growing,  and  below  it,  spruce  and 
poplar. 

The  large  island  to  the  south  appears  to  have  few  exposures  of  the 
underljring  rock  along  its  western  side.  On  the  north  point,  as  men- 
tioned above,  are  green  schists.  Along  the  inside  shore,  which  is 
thickly  strewn  with  boulders,  mostly  of  gneiss,  runs  a  little  cliff  of 
light^gray,  sandy  till,  holding  many  pebbles  and  boulders.  This  is 
evidently  a  deposit  of  till,  dumped  behind  the  ridge  of  rock  that  forms 
the  body  of  the  island.  At  the  end  of  the  boulders  and  near  the  west 
point  is  an  outcrop  of  mottled  green,  generally  massive  trap,  showing 
oval  structure  in  many  places.  Through  it  also  run  many  schistose 
bands  striking  N.  40'  W.     It  contains  a  considerable  amount  of  pyrite- 
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The  surfiace  is  well  striated  and  over  the  sandy  till  is  a  band  of  four 
feet  of  light-gray  stratified  clay,  evidently  that  which  is  commonly  seen 
around  the  lake.  The  shore  southward  to  the  end  of  the  island  is 
largely  strewn  with  boulders  throughout,  and  is  often  backed  by  a 
little  cliff  of  till  with  pebbles.  The  massive,  green  rock  gradually  gives 
out  and  is  replaced  by  a  light-coloured  schist^  striking  along  the  shore. 

m^k  Isllnd  "^^^  exposures  of  Archaean  rock  on  the  shore  of  Black  Island  west  of 
this,  are  all  within  a  distance  of  a  mile,  with  the  exception  of  that  at 
the  centre  of  the  island — the  iron-ore  deposit.  On  the  first  point  west 
from  the  island  just  described  is  a  hard  gneiss  rock,  mostly  massive  but 
occasionally  schistose.  It  contains  arsenical  pyrites,  and  in  places  shows 
the  oval  structure  seen  in  the  rocks  of  the  north  side  of  the  island. 
It  is  cut  by  a  few  moderately  wide  veins  of  rather  fine-grained  red 
granite.  A  short  distance  west  of  this,  the  rocks  are  of  sof t^  light  green 
massive  rock,  associated  with  a  hard,  green  schist,  and  nodules  of  quartz 
pyrite,  haematite,  &c.  Some  of  the  schists  are  quite  silvery  and  strike 
generally  to  the  west.  Several  shanties  stand  here,  a  small  wharf) 
is  built  at  the  next  point,  and  a  hole  has  been  put  down  to  a  deposit  of 
iron-ore,  but  apparently  work  has  been  abandoned. 

The  next  exposure  westward  is  of  a  green  agglomerate,  very  com- 
pact and  striking  north-west.  This  is  followed  by  a  small  outcrop  of 
massive,  green  augite  porphyrite.  From  here  westward  the  shore  is 
generally  formed  from  the  sand  or  boulder-clay  deposits  which  cover 
the  main  part  of  the  island. 

The  deposit  of  iron-ore  on  this  island  has  been  described  by  Mr.  J.  B. 
Tyrrell  in  the  Summary  Report  for  1889,  and  this  description  is  here 
reproduced  in  connection  with  the  general  account  of  the  rocks  of  the 
Huronian  band  of  which  it  forms  a  part : — * 

Iron-ore  on  <  Five  miles  and  a  half  along  the  south-east  shore  from  its  south- 

Black  Island,  west  point,  altered  and  highly  inclined  rocks  are  for  the  first  time 
met  with.  They  consist  of  light-green  sericitic  schists  and  quartzites 
probably  of  Huronian  age,  which  are  often  externally  reddened  by 
oxide  of  iron.  When  first  met  with  they  strike  N.  15*  E.  and  S.  15**  W., 
and  dip  at  angles  varying  from  60"  to  75''.  These  schists  outcrop  along 
the  shore  for  a  distance  of  450  paces,  forming  generally  a  rough, 
irregular  beach  which  slopes  (rradually  into  the  water. 

*  Towards  the  north  east  end  of  the  exposure,  however,  a  low  rug- 
ged cliff  rises  above  and  behind  the  sloping  beach,  and  on  examination 
this  cliff  is  found  to  consist  in  the  centre  of  a  mass  of  haematite,  which 

*  Annual  Rei^ort,  Geol.  Surv.  Can.,  vol,  FV  (N.S.)  1889,  pp.  16-18  a. 
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extends  along  the  shore  for  a  distance  of  a  hundred  paces  and  rises  to 
the  height  of  seven  feet  above  the  water.  As  shown  in  sections  run- 
ning back  from  the  shore,  it  dips  away  from  the  lake  at  an  angle  of 
30"*,  and  in  the  vicinity  of  the  mass  of  ore  the  bedding  of  the  schist  is 
almost  entirely  obliterated. 

*  The  ore  is  a  more  or  less  pure  hsematite,  not  very  compact  on  any  Haematite 
of  the  exposed  surfaces,  and  with  numerous  little  seams  and  particles  ^^' 
of  crystalline  calcite  scattered  throughout  the  mass,  along  with  which 
are  also  a  number  of  small  lenticules  and  crystals  of  quartz.  In  some 
places,  especially  near  the  outside  of  the  mass  the  haematite  assumes 
quite  a  pisolitic  or  botryoidal  structure,  the  spherules  being  often 
arranged  in  very  well-defined  rows,  the  interspaces  of  which  are  filled 
with  calcite. 

'  Towards  the  outside  of  the  mass  in  places  the  ore  has  been  con- 
verted for  from  a  few  inches  to  a  foot,  into  a  hydra  ted  oxide  of  iron  or 
limonite. 

*  No  analyses  have  yet  been  made  of  the  typical  specimens  collected  AnalyseR 
during  the  past  summer,  but  a  number  of  analyses  have  been  made  of  ^^  ^*'®- 
specimens  previously  sent  in  from  Black  Island,  both  in  the  laboratory 
oi  the  Oeological  Survey  of  Canada  and  by  Messrs.  Gilchrist,  Riley 
and  Miller,*  in  London,  England. 

^  These  show  an  amount  of  metallic  iron,  ranging  from  53*99  per 
cent  downwards.  None  were  found  to  contain  more  than  a  trace  of 
phosphorus.  One  specimen  gave  on  analysis  2*026  per  cent  of  sulphur, 
the  sulphur  being  present  in  the  ore  as  finely  disseminated  iron-pyrites, 
while  three  other  specimens  show  respectively  0*07,  0*12  and  0*032  per 
cent  of  this  impurity.  In  the  other  five  analyses  the  sulphur  was  not 
determined.  No  iron-pyrites  was  seen  in  the  general  run  of  the  ore, 
but  indications  -of  decayed  nodules  could  be  traced  in  a  very  few  places 
as  yellow  incrustations  on  the  surface  of  the  rock,  and  two  or  three 
small  nodules  were  been  lying  loose  at  the  bottom  of  the  cliff. 

'  As  stated  above,  the  deposit  extends  for  about  300  feet  along  the 
shore,  which  has  here  a  direction  of  N.  70**  E ,  rises  to  a  height  of 
seven  feet  in  the  centre  of  the  exposure,  and  dips  back  from  the  shore 
at  an  angle  of  30°.  The  direction  of  its  strike  differs  very  materially 
from  that  obtained  for  the  schists  at  the  south-west  end  of  the  exposure, 
but  in  the  immediate  vicinicy  of  the  ore  itself  the  bedding  was  entirely 
or  ahnost  obliterated,  so  that  it  was  impossible  to  determine  in  the 
short  time  at  my  disposal,  whether  it  was  a  true  bedded  deposit  or  a 
lenticular  inclusion  in  the  schist^s. 

*  Joarnal  of  the  Iron  and  Steel  Institute,  No.  2,  1886,  pp.  547-615. 
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Schists  asso- 
ciated with 
iron  ore. 


'  The  haematite  is  underlain  at  the  water's  edge  by  a  green  qnartzitic 
schist,  and  is  overlain  by 'a  greenish-white  argillaceous  breccia  from 
one  to  two  feet  in  thickness.  Overlying  this  is  a  mixture  of  quartzite 
(or  intiltrated  quartz)  and  rather  hard  green  schist,  containing  a  con- 
siderable quantity  of  haematite.  This  quartzose  band  is  again  overlain 
by  light-green  argillaceous  on  cerioite  schists,  very  much  crumpled,  but 
generally  dipping  at  an  angle  of  GO"*  and  striking  on  the  west  side  of 
the  ore  N.  50"  E.  and  S.  50'  W.  Beyond  this  is  twelve  feet  of  light- 
green,  soft,  sericitic  schist,  and  this  then  runs  into  the  harder  and  more 
quartzitic  schists,  which  comprise  the  rest  of  the  whole  exposure  of 
Huronian  rocks  along  this  part  of  the  shore.' 

It  may  be  of  interest  to  note  that  JefiPry's  *  Map  of  Canada  and 
the  north  part  of  Louisiana'  1762,  shows  'Iron  Island 'in  Lake 
Winnipeg,  a  short  distance  south  of  the  narrows,  evidently  referring 
to  Black  Island  with  its  deposit  of  iron  ore. 


Islands  in 
Hole  Bay. 


Islands  in  Hole  Bay. 

Opposite  the  western  boundary  of  the  Indian  reserve,  a  group  of 
small  islands  extends  from  near  the  shore  northward  to  near  the  large 
island  south  of  Black  Island.  On  the  northern  island  light-green 
crumpled  schists  are  exposed.  The  strike  is  here  S.  33*  W.,  dip  N. 
57°  W.  <  45*.  In  places  the  schist  is  soft  and  chloritic,  while  in 
others  it  is  hard  and  quite  silvery.  The  next  two  islands  south  show 
practically  the  same  schist,  but  the  strike  swings  round  more  to  the 
west.  On  the  western  one,  the  strike  is  N.  10*  W.,  and  the  dip  south- 
ward <  75°,  and  on  the  eastern  one  the  strike  is  about  west  and  vertical. 
On  the  large  island  to  the  north  the  beds  run  north-and-south,  bat 
turn  to  the  westward  on  Black  Island.  In  the  group  of  islands  to  the 
south  the  strike  bends  round  to  the  south- and-west,  making  a  fold  in 
the  schists,  one  arm  of  which  appears  to  touch  along  the.  south  shore 
to  near  Clement  Point.  In  the  other  islands  in  the  group  the  strike  is 
generally  about  east-and-west.  The  largest  island,  that  nearest  the 
south  shore,  is  entirely  made  up  of  evenly  bedded  light-greenish  brown- 
weathering  schist,  which  breaks  out  in  very  long  even  slabs.  This  is 
evidently  clastic  and  has  probably  resulted  from  the  crushing  of  an 
arkose.  The  strike  is  N.  80*  E.,  and  the  dip  northward  at  an  angle  of 
80*.  It  has  also  a  linear  arrangement  of  the  crystals  or  an  incipient 
schistosity  at  right  angles  to  the  strike,  dipping  S.  80*  W.  The  surface 
is  beautifully  smoothed  and  grooved,  the  direction  of  the  striie,  being  S. 
62*  W.,  earlier  ones  running  S.  23*  <  32*  W.  On  the  islands  lying 
just  to  the  north-east,  similar  rock  is  seen  and  included  in  it  are  a  few 
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pebbles  of  granite.  North  of  a  long  low  sandy  point,  used  by  the 
Indians  for  a  burial  ground,  somewhat  similar  schists  or  altered  arkose 
is  again  exposed,  found  also  to  contain  a  few  pebbles.  The  rocks  are 
here  vertical  and  the  strike  changes  from  N.  70°  E.  at  the  south  to 
N.  57"  E.  at  the  north  end. 

A  chain  of  small  islands,  five  in  number,  lying  in  line  from  the  mouth 
of  the  river  to  the  east  end  of  Black  Island,  show  on  the  outer  ones 
light-green  schist,  very  much  contorted.  It  has,  however,  a  general 
dip  S.  7b°  W.  <  70",  and  the  rock  exhibits  in  this  section  evidence 
of  very  heavy  crushing  and  alteration,  principally  of  the  felspar  con- 
stituents. The  original  clastic  structure  is  still  recognizable.  On  the 
small  rock,  opposite  the  graveyard  pointy  near  the  mouth  of  Hole 
River,  altered  arkose  beds  are  exposed,  probably  a  continuation  of  the 
beds  which  outcrop  on  the  north  side  of  that  point,  as  the  strike  is 
here  X.  SC*  E.,  or  towards  the  point ;  the  dip  is  southwards  at  about  80°. 

In  the  bottom  of  Hole  Bay,  clastic  rocks,  similar  to  those  on  the  Rocks  of 
islands  north  of  the  west  boundary  of  the  reserve,  appear  on  Dome  ^^d  iehindp. 
Island,  the  largest  of  this  small  group.  It  is  oval  in  plan,  the  longest 
diameter  being  parallel  to  the  strike  of  the  rocks.  In  a  few  places 
between  the  beds  of  the  altered  clastic  rock,  are  found  beds  of  green 
chlonte-schist.  On  Red  Island,  which  lies  just  to  the  east,  massive, 
green  trap,  cut  by  small  veins  of  talc  and  dolomite,  occupies  the  eastern 
part,  while  on  the  west  side  is  an  filtered  rock,  consisting  of  a  confused 
mixture  of  very  numerous  crystalline  grains  of  calcite  or  dolomite,  scales 
of  sericite  or  chlorite,  and  yellowish  stains  of  oxide  of  iron.  The  south 
shore  is  very  much  stained  by  the  iron-oxide  and  some  of  the  beds  seem 
to  be  altered  into  a  much  harder  and  more  compact  form.  The  middle  of 
the  Island  is  high  and  rough.  The  inner  island,  surveyed  as  a  mining 
claim,  is  composed,  on  the  west  side,  of  the  same  beds  as  those  on  Red 
Island,  while  the  trap  forms  its  eastern  extremity.  The  interior  is 
-compoaed  of  very  much  folded  quartzite,  hornblende-schist,  &c.,  some 
of  the  bands  being  highly  ferruginous. 

Along  the  east  shore,  near  the  mouth  of  Split-rock  Creek,  are  some  Islands  near 
.,.;,.  •    ,  .        «  1  .  i.       »  8plit-rock 

%mall  islands,  three  of  them  near  the  shore  and  two  others  farther  out.  Creek. 

Those  near  the  shore  show  beds  of  altered  arkose  or  greywacke.     The 

Htrike  is  approximately  parallel  to  the  east  shore,  and  included  in  the 

beds  are  strings  of  granite  pebbles.     In  places  interbedded  with  the 

grey wack^s  are  dark-green  schists.     On  the  island  lying  outside  or  to 

the  west  of  the  group  this  greywacke  often  is  coarser  grained  and  cut 

hy  many,  often  large,  irregular  veins  of  white  quartz.     A  small  rock 

nsing  six  feet  above  the  water,   well  out  from  the  islands,  is  com- 
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posed  of  a  schistose  conglomerate,  in  which  the  pebbles  up  to  twelve 
inches  in  diameter,  are  of  granite  and  the  matrix  is  of  a  very  mach 
contorted  green  schist,  dipping  about  S.  65*  W.  <  40°.  This  con- 
glomerate resembles  very  much  that  exposed  on  the  islands  near  the 
east  shore. 

Wannipegow  or  Hole  River. 

Wannip^gow  The  valley  of  this  river  is  denuded  along  the  line  of  a  narrow  band 
of  dark-green  schist  and  eruptives,  of  Huronian  age,  and  although  the 
river  follows  the  trough  at  the  lower  end,  it  cuts  across  it  and  touches 
a  tongue  of  greenish-gray  porphyritic  gneiss  before  entering  Lake 
Winnipeg  in  Hole  Bay.  The  schists  seen  on  the  river  above  the 
Indian  reserve  appear  to  form  a  tongue  extending  to  the  west.  It  is 
thus  represented  on  the  map,  as  it  is  not  probable  that  the  schists  end 
abruptly  at  the  river.  The  band  thus  mentioned  is  denuded  to  form 
a  trough  for  the  upper  part  of  the  river  and  the  Hole  Lake  basin,  but 
near  Lake  Winnipeg  it  is  partly  divided  by  intrusive  gneiss  forming 
the  centre  of  the  peninsula  ending  at  Clement  Point.  From  the  month, 
the  course  of  the  river  follows  along  near  the  contact  between  the 
gneiss  and  the  Huronian  schists  to  the  north-east,  then  it  cuts  across 
to  the  south  and  crossing  the  tongue  of  gneiss  turns  to  the  east  and 
follows  very  closely  along  the  strike  of  dark-green  schists,  which  are 
apparently  cnished  grey  waok^. 

The  first  exposure  above  the  gneiss  on  the  Indian  reserve  is  a  dark- 
greenish  eruptive,  in  which  the  plates  and  crystals  of  hornblende  are 
largely  altered  to  chlorite,  and  the  plagioclase  to  calcite.  Massive, 
coarsely  crystalline,  hornblende-rock  partly  altered,  is  seen  at  the 
Indian  reserve  line,'  and  above  to  the  mouth  of  English  River  few 
exposures  are  to  be  seen  of  any  rock.  The  banks  are  composed  of  clay, 
and  rise  from  twelve  to  twenty  feet  above  the  river.  They  are  evenly 
wooded  with  poplar  up  to  twelve  inches  in  diameter,  mixed  with  which 
are  a  few  spruce.  Crushed  grey  wack^  are  seen  at  the  first  and  second 
rapids  and  on  the  long  portage.  These  resemble  a  compact,  dark- 
green,  fine-grained  hornblende-schist  and  include  a  few  lenticular 
masses  of  quartz. 

Hole  Lake.  Several  portages  are  made  past  rapids  before  reaching  Hole  Lake, 

and  at  each  the  dark  schists  are  seen  striking  east,  or  slightly  south  of 
east,  and  standing  vertical.  In  some  places  eruptives  of  the  same  dark 
colour  appear,  possibly  interbedded,  but  at  the  entrance  to  the  lake  the 
schists  are  found  intimately  folded  with  a  fine-grained  grc^ywacke, 
the  clastic  nature  of  which  is  shown  in  the  microscopic  section.    The 


Digitized  by 


Qoo^(z 


]  HOLE   RIVEB.  65   Q 

'foliation  is  very  mach  contorted,  and  white  vein-quartz  is  common  in 
the  rock.  On  the  north  shore,  near  the  north-west  angle,  the  beach  is 
composed  of  boulders,  while  a  bank  of  soft,  gray  clay  rises  behind  them  Contact  with 
to  a  height  of  about  fifteen  feet>  from  which  an  almost  level  terrace  Hok  Lak^" 
extends  back  to  the  hills.  These  consist  of  green  massive  coarsely 
crystalline  gneiss  similar  to  that  seen  near  the  mouth  of  the  river  on 
the  Indian  reserve.  It  is  cut  by  a  few  veins  of  red  granite  and  comes 
out  to  the  lake-shore  half  a  mile  to  the  east.  From  there  on  to  the 
east  the  gneiss  follows  closely  along  the  shore,  and  the  schists  form  a 
narrow  band.  The  contact  was  not  seen,  but  it  is  noted  that  no 
granite  veins  cut  the  schists,  but  they  cut  the  gneisses  just  beyond, 
and  no  inclusion  of  either  rock  is  seen  in  the  other.  Near  the  east 
end  of  the  lake  the  schist  forms  high  hills  along  the  shore,  and  the  line 
of  contact  recedes  somewhat  from  the  lake,  but  numerous  quartz  veins 
or  narrow  strings  of  quartz,  cut  the  schists.  Massive  greenstones  are 
occasionally  seen,  but  on  the  islands  near  the  east  shore  thin-bedded 
schists  occur  striking  S.  70**  E.,  dipping  northward  at  a  high  angle. 
The  bedding  is  very  wavy,  and  here  and  there  in  it  are  a  few  little 
strings  of  quartz.  The  south  shore  is  indented  with  rounding  bays, 
between  which  are  well-glaciated  points.  The  water  is  not  deep  and 
weeds  grow  all  along  the  shore.  The  rocks  strike  generally  along  the 
shore,  though  at  the  east  end  the  direction  is  sometimes  to  the  south 
of  west.  The  hills  south  from  the  eastern  end  of  the  lake  show 
very  hard  compact  light-green  chlorite-schist  striking  west  and  stand- 
ing vertical.  Along  the  shore  of  the  bay  to  opposite  the  mouth  of  the 
upper  part  of  the  river,  green  schists  are  followed  by  crushed  and 
altered  porphyrites,  and  similar  porphyrites  are  found  again  at  the 
south  side  of  tke  outlet  of  the  lake.  Between  these  exposures  all 
along  the  south  shore  dark-green  schists  are  the  only  rocks  exposed. 
These  are  probably  squeezed  eruptives  associated  with  the  porphyrites 
noted  above.  The  southern  edge  of  these  rocks  does  not  seem  to  be 
here  well-defined  and  the  south  line  of  contact  for  all  this  area  of 
Huronian  is  merely  conjectural. 

The  upper  part  of  the  river  forms  a  long  delta  extending  out  into  Upper  part  of 
the  lake  for  nearly  three-quarters  of  a  mile.  The  banks  are  rather  low  ^^^®''- 
but  are  clothed  with  elm,  ash,  oak,  poplar,  birch  and  a  little  spruce. 
Above  the  delta  the  river  becomes  very  crooked,  winding  from  side  to 
side  of  the  valley  and  the  banks  rise  gradually.  About  three  miles  up 
the  first  rock  exposure  appears  and  is  of  a  hard,  compact  but  thin- 
bedded,  green  schist  striking  east  and  dipping  northward  at  an  angle 
of  70".  Half  a  mile  above,  the  river  reaches  the  edge  of  the  valley  on 
the  south  side,  and  the  green  schists  are  exposed  again.     Shortly  above 
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this  the  river  swings  to  the  north,  and  crystalline  schists,  apparently' 
fragmental  rocks  showing  much  crashing,  are  exposed  on  the  hill- 
side. 

A  cut-bank,  fifty  feet  in  height,  on  the  north  side  of  the  river  shows 
at  the  bottom  twenty-five  feet  of  evenly  stratified  sand,  in  places 
coarse  and  red  and  in  others  white  and  very  fine.  In  the  sand  are 
some  thin  bands  of  fine,  gray  clay,  in  one  of  which,  ten  feet  from  the 
bottom,  were  found  three  pebbles  well  striated.  Over  the  sand  is 
twenty-five  feet  of  evenly  bedded,  light-gray  clay  with  a  few  calcareous 
concretions.  The  top  of  this  high  bank  is  level  and  extends  back  100 
yards  to  the  foot  of  a  rocky  hill,  rising  in  all  100  feet  above  the  river. 
The  sand  and  clay  are  probably  lacustral  deposits  and  form  a  terrace, 
fifty  feet  above  the  river,  or  fifty-six  or  fifty-eight  above  Hole  LAke. 

Above  this  the  river  is  rapid  and  shallow  with  a  sandy  bottom,  and 
in  less  than  a  mile  rounded  boulders  make  their  appearance  for  the 
first  time,  and  are  thickly  scattered  in  the  bed  of  the  stream.  High 
bankn  of  sand  and  clay  show  the  valley  to  be  well  filled  with  river 
deposit  in  this  upper  part,  and  as  the  present  stream  does  not  now 
touch  these,  it  is  evident  that. a  large  stream  probably,  at  one  time, 
occupied  the  valley. 

English  Brook, 

English  Biook  English  Lake  lies  in  a  basin  to  the  north  of  Hole  River,  and  the 
stream  flowing  from  it,  crosses  the  line  of  contact  between  the  gneiss 
and  Huronian,  and  then  turns  down  the  valley  nearly  parallel  to 
Hole  River  for  nearly  three  miles  before  joining  that  stream.  The 
lower  part  is  deep  and  about  forty  or  fifty  feet  wide,  without  much 
current  to  the  first  rapid,  two  and  a  half  miles  up.  Above  that  it  is 
everywhere  shallow  and  stony,  often  with  a  swift  current-  Below  the 
first  portage  the  country  is  largely  alluvial,  underlain  by  sof  fc^  dark  clay 
wooded  with  poplar.  Above,  it  becomes  more  rocky  with  little 
alluvial  land.  The  rock  exposures  begin  not  far  below  the  first 
portage  and  are  of  compact  dark-green  trap,  in  places  schistose 
and  undulating.  A  ridge  of  this  rock  runs  up  along  the  north  side 
for  half  a  mile,  rising  to  one  hundred  feet  above  the  river.  The 
Contact  of  contact  between  the  Huronian  of  the  valley  of  Hole  River  and  the 
Hmxmian  gneisses  bordering  it  to  the  north,  occurs  near  the  first  rapid  where 
bands  of  gneiss  are  first  met.  The  portage  is  on  the  south  side  and  is 
four  hundred  and  seventy  paces  long,  going  back  behind  a  ridge  of  the 
trap.  A  quarter  of  a  mile  above,  another  rapid  occurs,  and  the  rock 
shown  there  is  a  dark-greenish  hornblende-granite,  containing  much 
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plagioclase  but  no  veins  of  granite.  It  seems  generally  massive,  but  in 
places  it  is  foliated  in  a  direction  S.  65°  E.  and  contains  some  strings 
of  quartz.  Before  reaching  the  lake  another  rapid  is  met  with,  having 
a  fall  of  thirty  feet.  The  rock  near  the  head  of  the  rapid  is  a  thinly 
foliated,  gray  gneiss  with  a  strike  N.  40**  E.  and  a  vertical  dip.  Near 
the  head  of  the  portage  the  rock  is  often  much  contorted,  containing 
green  hornblendic  bands,  lenses  of  red  granite  and  strings  of  white 
quartz.  To  the  north,  a  hill,  one  hundred  feet  high  is  composed  of  a 
similar  gneiss. 

English  Lake  is  deep  and  free  from  weeds  and  the  shores  are  English  Lake. 
everywhere  bold,  rising  abruptly  out  of  the  water  with  hardly 
a  vestige  of  a  beach  anywhere.  The  rugged  hills,  black  and  green 
with  lichen,  are  thinly  hooded  with  pine.  The  rocks  are  granite- 
gneiss  and  hornblende-granite-gneiss  on  the  west  side  and  gneiss 
and  schist  on  the  east  side.  The  strike  where  they  are  not 
massive,  is  in  the  direction  of  the  length  of  the  lake  or  about 
north-east  and  south-west.  They  all  dip  north-westward  at  angles 
ran^g  from  35*"  to  75°.  The  basin  in  which  the  lake  lies,  thus  seems 
to  have  been  excavated  along  the  strike  of  a  band  of  gneisses  and 
achiats  lying  alongside  a  mass  of  unfoliated  granite  to  the  west. 

Shore  of  Lake  Winnipeg — Hole  Bay  to  Clement  Point. 

The  dyke  of  dark  trap  which  was  seen  on  the  eastern  edge  of  several  Hole  Bay, 
of  the  small  islands  lying  near  the  east  shore,  reaches  the  mainland  P  ^  ^ 
near  the  bottom  of  Hole  Bay.  On  the  east  side  the  trap  abuts  against 
the  porphyritic  gneiss  which  runs  along  the  east  shore,  and  includes  and 
surrounds  many  large  rounded  detached  masses.  On  the  west  side  the 
dyke  is  bounded  by  contorted  green  schist,  quartzite  with  much  vein- 
qxiartz,  <&c.  This  does  not  here  extend  out  as  far  as  the  grey wack^,  but 
a  few  yards  to  the  south,  on  a  parallel  line,  this  latter  rock  is  found  tc 
sticceed  the  schist.  The  south  shore,  west  of  the  angle  where  the  dyke 
disappears,  is  composed  of  a  massive,  dark-green  rock,  a  greatly  crushed 
Xranitie  containing  chlorite. 

West  of  this,  at  the  mouth  of  a  small  brook,  a  band  of  soft,  green  Near  Hole 
acbist  runs  into  the  crushed  granite  noted  above,  with  a  strike  •^*^®^' 
N.  45^  W.  and  a  vertical  dip.  The  contact  is  fairly  regular,  though 
ft  lew  strings  of  schist  run  out  iiito  the  crushed  gneiss.  Near  the 
iDOQtb  of  the  river  the  rock  appears  to  be  a  crushed  greenish  gneiss, 
somewhat  resembling  that  of  the  east  shore  of  the  bay.  In  places  it 
is  quite  schistose,  and  then  strikes  S.  80°  W.,  dipping  south  at  an 
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angle  of  70°.  A  band  of  wavy  green  schist  crosses  this,  however,  m 
one  place  striking  N.  5**  W.  The  rocks  are  in  high  rounded  bosaea, 
making  a  rough  rocky  shore  both  here  and  all  around  the  bottom  of 
the  bay.  It  is  well  striated  on  the  surface,  in  a  general  direction 
S.  66**  W. 

West  of  Hole  At  the  bottom  of  the  bay  south  of  the  point  used  as  a  graveyard  by 
the  Indians,  the  same  greenish  porphyritic  rock  is  seen,  bat  it  is  here 
cut  by  veins  of  green  schist,  that  branch  out  very  irregularly,  having 
generally  a  much  thickened  triangular  area  at  their  junction  They 
vary  in  width  from  half  an  inch  to  several  feet.  The  end  of  the 
point,  and  half  way  down  the  side  into  the  bay,  is  composed  of  a  light- 
green  quartzite  grit  striking  west  and  dipping  south  at  a  high  angle. 
The  shoi*e  is  thinly  strewn  with  boulders,  and  overlain  by  blue  clay  up 
to  teh  or  fifteen  feet.  The  north  shore  is  rougher,  and  the  light- 
greenish  grits  standing  on  edge,  run  parallel  to  the  shore  and  form 
cliffs  eighteen  feet  in  height  and  almost  perpendicular.  These  grits 
are  succeeded,  in  the  same  section,  by  coarser,  partially  recrystallized 
arkose  sandstone,  holding  pebbles  of  granite,  many  of  which  are 
drawn  out  along  the  line  of  cleavage.  Unfortunately  the  contact  be< 
tween  the  arkose  and  the  porphyritic  gneiss  just  to  the  south  is  covered, 
but  a  little  point  between  the  two  exposures  shows  a  very  much  red- 
dened and  altered  rock,  consisting  principally  of  calcitc  and  dolomite, 
stained  by  iron-oxide.  The  porphyritic  gneiss  appears  on  the 
shore  just  west  of  these  cliffs  and  included  in  it  are  bands  of  green 
schist.  They  appear  again  at  the  point,  which  is  the  western  extremity 
of  the  Indian  reserve,  and  a  mile  to  the  west  of  this  the  point  is 
occupied  by  green  schists  and  the  porphyritic  gneiss.  The  contact 
shows  the  schist  to  be  included  in  bands  in  the  porphyry. 

East  of  All  along  the  shore  to  Clement  Point,  the  greenish  porphyritic  gneiss 

Clemen  oint  ^^  ^^^^  ^^  ^y^^  points,  and  green  schists  are  caught  up  in  it  and  strike 
in  an  irregular  manner ;  but  the  small  islands  off  the  points  show  that 
the  Huronian  band  must  underlie  the  lake  in  the  vicinity,  and  that 
the  line  of  contact  follows  closely  along  the  shore.  Similar  quartzite 
grit  and  arkose  is  exposed  on  two  of  the  islands,  and  on  a  third  nearer 
Clement  Point,  massive  serpentine  is  found,  much  jointed  and  cut  by 
veins  of  dolomite. 

Contact  This  shore  thus  shows  beds  referable  to  the  Huronian  only  on  the 

shorSh^.        points,  while  the  rocks  to  the  south  seem  to  belong  to  a  similar  series 

of  squeezed  and  partly  altered  gneisses,  with  that  found  along  the  east 

shore  of  Hole  Bay ;  and,  probably  the  foliation  becomes  less  distinct 

inland,  as  is  also  the  case  in  that  vicinity.     The  exposures  on  the 
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Hole  River  ia  the  Indian  reserve  are  probably  parts  of  the  same  mass, 
and  as  is  noted  there,  they  are  almost  massive. 

Shore  of  Lake  Winnipeg — Clement  Point  to  Winnipeg  River, 

Clement  Point  is  long  and  low,  and  closely  surrounded  by  a  pave-  Clement  Point 
ment  of  boulders,  which  are  chiefly  of  granitoid  gneiss,  though  a  large 
number    of  the  smaller  ones  are  of  limestone  and  a  few  of  the  slaty 
ju^hist.      No  rock  in  place  is  seen  and  none  of  the  boulders  are  very 
large.      The  point  is  overlain  by  a  sandy  clay,  but  a  long  beach  of  fine 
white  sand  leads  up  to  it  from  both  sides.     Between  these  beaches  is 
a  piece  of  flat   country   ten   feet  above   the   lake.     Many   irregular 
cobbles    of  sandstone  are  seen,  and  at  the  second  point  in  the  bay  Sandstone 
toward  Bad-throat  River  a  small  cliff  shows  sandy  till  overlying  two  °"^  *®'* 
feet  of  white  and  brown,  stained,  soft  horizontal  sandstone,  an  outlier 
ot  the  basal  beds  below  the  Trenton.     An  island  off  this  point  shows  a 
massive   even  grained   granite   broken  by   a   few   irregular  jointage 
planes. 

The  islands  in  this  bay  are  all  bosses  of  rock.     One  opposite  the  Manigotagan 
mouth  of   the  river  rises   twelve   feet  above   the   water,  and   is  of    *^* 
fine-grained  gray  granite,  covered  by  stratified  blue  clay  on  which  some 
.spruce  is  growing.     The   beach   from  Clement  Point  to   the  mouth  North  shore. 
of  the  Bad-throat  River  is  generally  sandy,  with  the  exception  of  a 
few  boulders  at  two  or  three  points,  and  no  Archtean  rock  is  to  be  seen 
except  just  at  the  river.     The  northern  point  is  composed  of  an  amphi- 
Ix^lite-schist    consisting   mainly   of   hornblende   and    finely   granular 
quartz  as  a  matrix,  and  is  derived  probably  from  a  diorite  subjected  to 
intense  dynamic  action. 

South  of  the  mouth  of  the  river  the  rock  is  composed  of  a  very  com-  South  shore, 
pact  dark-gray  schist  striking  N.  62"  W.,  vertical.  The  small  rocky 
islands  lying  immediately  west  from  this  are  found  to  be  composed 
of  a  dark-gray  evenly  barided  schist^  somewhat  coarser  on  the  outer 
islands  and  more  felspathic.  In  places  on  the  outer  islands  the  rock 
is  almost  massive  or  occasionally  well  bedded,  but  the  strike  is  generally 
irregular.  On  the  most  southerly  island  of  the  group,  red,  coarse 
pegmatitic  granite  with  a  distinct  lamination  east-and-west  forms  the 
nias8  of  the  island.  It  includes  many  masses  of  coarse  gray  gneiss 
liighly  micaceous.  In  the  largest  of  one  of  these  is  a  wide  vein  of  light- 
gniy  slightly  micaceous  gneiss  that  has  probably  been  a  vein  of  granite 
catting  the  schist.  On  the  main  shore  the  contact  of  the  pegmatite 
with  the  gneiss  is  seen. 
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McDennott 
Point 


Bad-throat  The  shore  from  the  river  to  this  granite  dyke  or  mass  is  composed 

ward.  mainly  of  dark-gray  rock  approaching  a  mica-schist.     Toward  McDer- 

mott  Point  the  rock  is  a  mica-diorite-gneiss  becoming  at  the  point  a 
much  coarser  diorite-gneiss  with  less  mica.  The  strike  is  here  S.  24**  W. 
with  a  (lip  westward  <  25**.  It  is  cut  by  many  veins  of  granite,  some 
of  which  are  light,  while  others  are  dark-red  and  fine-grained. 
McDermott  Point  is  low  and  wooded  with  high  poplar.  Many 
low  rocky  shoals  lie  off  it,  apparently  of  dark  gneiss.  Along 
the  shore  to  the  southward  the  gneiss  is  seen  to  be  very  much  cat  up 
by  granite  dykes.  Several  points  north  of  Sand  River  show  exposures 
of  dark  epidotic  granitite-gneiss  very  much  cut  by  pegmatite  veins. 
The  strike  is  varied,  but  generally  nearly  east-and-west,  and  the  dip 
varying  from  vertical  to  an  inclination  either  to  the  northward  or 
southward.  From  the  point,  to  near  the  mouth  of  Sand  River,  the  shore 
is  low  and  apparently  even,  with  a  beach  of  sand  and  occasionally  a  few 
boulders.  Bosses  of  rock  are  seen  here  and  there  rising  above  the 
beach.  Their  surface  is  generally  smooth  and  glacial  strie  are 
frequently  seen.  Two  sets  crossing  each  other  were  observed  on  a  point 
north  of  Sand  River,  running  S.  75'  W,  and  S.  50'  W.         • 

For  two  miles  north  of  Sand  River  the  shore  is  about  six  feet  above 
the  lake,  and  the  outer  slope  is  often  covered  with  grass.  The  beach  is  a 
soft  clay  and  the  country  in  the  vicinity  of  the  Sand  River  is  low  and  flat. 
An  alluvial  plain  stretches  back  up  the  river  for  a  considerable  distance. 

The  point  south  of  the  mouth  of  the  river  is  composed  of  low  outcrops 
of  massive,  gray  gneiss  cut  by  veins  of  red  pegmatite.  It  is  massive, 
Rocks  on  Sand  however,  and  contains  much  plagioclase.  The  mica  is  mainly  altered 
to  chlorite,  and  on  the  whole  the  rock  is  not  so  fresh  as  the  exposures 
north  of  the  river.  The  first  rock  exposure  up  the  river  is  a  dark-gray 
gneiss  striking  S.  40'  E.,  and  includes  some  irregular  drawn  out  masses 
of  mica-schist.  The  next  exposure  shows  a  boss  of  homblende- 
granitite-gneiss,  cut  by  a  few  narrow  veins  of  red  pegmatite.  The 
highest  exposure  seen,  about  four  miles  from  the  mouth,  consisted  of  ft 
foliated  granitite  or  biotite-gneiss  striking  S.  55'  E.,  vertical  The 
river  at  first  is  from  sixty  to  one  hundred  feet-  wide,  but  above  the 
first  rock  exposure  it  is  narrowed  to  about  fifty  feet.  The  banks  are 
generally  three  to  four  feet  high,  level  and  dry,  wooded  with  aspen. 

The  shore  of  Lake  Winnipeg,  south  from  Sand  River,  is  generally 
^ow  with  a  sandy  beach,  and  low  exposures  of  rock  are  seen  near  the 
water's  edge.  Dark-gray  gneiss,  cut  by  many  wide  veins  of  red  granite, 
occurs  near  Sand  River,  followed  by  a  long  strip  of  low  shore  appar- 
ently showing  no  rock  for  a  couple  of  miles,  when  coarse  red  granite 
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oontainiDg  a  few  inclusions  of  the  dark  gneiss  shows  in  a  low  exposure 
Low  shores  without  any  rock  exposures  stretch  to  within  three  miles 
of  Black  River.     Half  way  a  small  reef  shows  the  rock  to  be  a  red 
granite  foliated  N.  65**  E.     On  the  first  point  north  of  Black  River, 
at  a  distance  of  about  three  miles  from  the  river,  the  rock  is  a  beauti- 
fully banded   red   and   dark-gray  gneiss.     The  red  bands  are  often 
beaded ;  the  dark  bands  appear  to  be  epidotic  and  are  probably  decom- 
posed   rocks    similar    to    the    mica-diorites    of    McDermott    Point. 
The   strike   appears  to  be  N.    85''    E.,   dipping   S.    Id*"  E.  at  about 
<  70**.     In  the  vicinity,  the  reefs  and  points  to  the  south  are  all  of  North  of 
a  quartzose  granite,  rather  massive,  with  a  fairly  definite  foliation  ^^"^*^  River. 
N.  65*  E.     At  the  mouth  of  the  river,  on  the  north  side,  are  exposures 
of  a  red  massive  biotite-granite.     Small  exposures  of  similar  rock  are 
seen  in  the  bay  to  the  north  and  up  the  river  for  nearly  four  miles. 

The  point  on  the  south  side  of  the  river  is  composed  of  a  white  South  of 
granite,  containing  large  crystals  of  felspar.  It  also  holds  irregular  Klack  River, 
inclusions  of  dark-gray  thin-bedded  gneiss,  striking  S.  65**  E.,  and  is 
cut  by  a  few  veins  of  red  granite.  Many  rocky  reefs  lie  outside  a 
line,  joining  this  point  with  the  points  to  the  south,  and  at  a  distance 
of  three  miles  the  shore  is  cut  back  to  the  east,  leaving  a  low  point  on 
which  is  piled  a  great  number  of  transported  boulders.  Beneath,  the 
rock  is  seen  to  be  still  of  the  same  character  as  the  last,  with  a  more 
pronounced  foliation,  and  somewhat  darker  and  finer-grained.  Many 
veins  of  red  granite  are  seen  cutting  through  the  gray  gneiss. 
In  the  bay  to  the  south  many  boulders  of  gneiss  and  Trenton  limestone 
are  distributed  along  the  shore.  A  low  cliff  of  re-assorted  till  shows  at 
its  base,  boulders  with  patches  of  hard  compact  till  contain- 
ing limestone  fragments.  The  next  point,  a  mile  to  the  south-east, 
shows  dark-gray,  schistose  biotite-gneiss,  very  much  cut  and  broken  by 
veins  and  masses  of  reddish  and  gray  granite. 

Three  miles  from  Point  Metasse  a  high  rounded  rock  forming  j^orth  of 
a  point,  is  composed  of  evenly  banded  dark-gray,  schistose  granitite- ^oi*^^  M®***® 
gneiss,  striking  S.  67**  W.  and  dipping  N.  23**  W.  <  70%  It  contains 
many  interbedded  strings  of  red  granite,  which  in  places  swell  into 
wide  veins  cutting  across  the  gneiss,  the  latter  becoming  very  much 
contorted.  On  the  next  point,  past  a  few  small  islands  showing  dark 
gneiss  cut  by  red  granite  veins,  a  gray  epidotic  granitite-gneiss  well 
foliated  S.  70**  W.,  ift  cut  by  very  few  thin  veins  of  red  granite,  and 
also  long  lenticular  pointed  strings  of  a  darker,  more  massive 
hornblende-granitite.  The  edges  along  the  lines  of  contact  of  the  two 
gneisses  are  frayed,  caused  by  the  apparently  broken  ends  of  the 
gneissic  folise. 
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Point  Metasae  At  Point  Metasse  no  rock  is  seen  absolutely  in  place,  but  here  and 
on  the  reefs  off  the  point  are  many  large  boulders  of  gneisa  The  sur- 
face is  about  twelve  feet  above  the  water  and  a  scarped  face  shows  it 
to  be  composed  of  a  very  sandy  till  with  many  boulders,  evidently  a 
morainic  deposit.  It  is  overlain  to  the  south-east  by  a  very  well 
stratified  dark-gray    clay,  holding  toward  the   base  a   few   pebbles, 

Traverse  Bay.  chiefly  of  limestone.  Toward  the  mouth  of  Winnipeg  River,  the  shore 
is  mostly  low  with  a  beach  of  sand  and  clay.  The  country  behind  is  from 
ten  to  fifteen  feet  above  the  water,  and  cliffs  of  stratified  clay,  at  first 
in  small  exposures,  are  seen  rising  gradually  to  nearly  fifteen  feet  as 
the  river  is  approached.  Very  little  rock  is  exposed  and  the  first  is  on 
a  small  island,  one  mile  from  the  river.  It  is  of  a  dark,  red  and  gray 
homblende-biotite-granite-gneiss,  striking  east  and  west,  cut  across 
by  a  wide  band  of  red  granite.  This  granitite  gneiss  is  exposed  on 
the  north  side  of  the  river  for  a  mile  and  a  quarter  up  from  the  mouth, 
and  there  comes  in  contact  with  large  masses  of  a  red  biotite  gneiss, 
which  is  cut  by  many  veins  running  from  the  granitite. 

Manigotagan  or  Bad-throat  River, 

li^igotagan       The  river  from  its  mouth  to  Jonasson's  mill  is  deep  and  a  quarter 
^^^'  of  a  mile  wide.    The  banks  are  composed  of  stratified  blue  clay  without 

boulders,  fifteen  feet  above  the  water  and  wooded  with  beautiful  tall 
aspen  and  spruce, — a  country  evidently  fitted  for  agriculture  when  the 
forest  is  cut  down.  At  a  mile  and  a  half  up,  on  the  south  shore,  there 
is  a  little  exposure  of  dark-gray  micaceous  schist  striking  east-and- 
west,  dipping  S.  <  75**.  Along  the  line  of  strike  run  a  number  of  little 
narrow  lenticular  veins  of  white  quartz.  The  rock  is  generally  covered 
by  twelve  feet  of  blue  clay  and  shows  glacial  strije  running  S.  57"  W., 
while  the  lee  side  is  equally  well  striated  in  a  directions.  27**  W.  The 
road  from  the  mill  to  the  falls,  leads  over  good  clay  land  and 
near  the  falls  a  ridge  of  mica-schist  is  crossed.  The  fall  is  twenty 
feet  high,  and  the  river  at  the  foot  is  only  forty  feet  wide.  Steam- 
boats run  up  to  the  foot  of  the  fall.  The  rock  exposed  is  here  a  dark- 
gray  mica-schist  standing  vertical  and  striking  N  85°  W. 

Above  the  falls,  the  channel  is  deep  and  seventy  yards  wide, 
Wiwh  banks  fringed  with  rice,  behind  which  are  thick  woods  of  aspen 
with  some  spruce.  Very  few  exposures  of  rock  occur,  and  these 
consist  of  moss-grown  points  of  dark  schist,  the  same  as  that  seen  at 
Poplar  FallB.  the  falls.  The  next  portage,  at  Poplar  Falls,  is  on  the  east  side  of  the 
river,  where  there  is  a  descent  of  fifteen  feet.  The  rock  consists  of  a 
dark-green  thinly  laminated  hornblende-epidote-schist  wnich  assamfr  a 
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gneissic  aspect  on  one  side  and  on  the  other  passes  to  a  fine-grained 
felaite.  It  strikes  N.  60"  E.  and  dips  N.  30'  W.  <  70^  It  is 
cut  by  many  veins  of  red  orthoclase-granite  running  generally  with 
the  strike  of  the  gneiss  and  varying  in  width  from  three  feet  to  fine 
strings.  Just  above,  the  rock  is  apparently  massive,  rising  in  high 
rounded  hills  probably  of  gneiss.  At  the  next  fall,  a  short  distance 
above,  the  river  descends  five  feet  over  a  fine  grained  greenish  and  red 
biotite-gneiss  with  a  generally  massive  appearance,  but  foliated  in  the 
same  direction  as  at  Poplar  Falls. 

About  a  mile  and  a  half  farther  up  is  another  portage  running  up.  ^^^^  Poplar 
the  left  hand  side  of  a  rapid  coming  through  a  narrow  cut  between 
rounded  gneiss  hills.     The  portage  is  partly  through  low  scrub  and 
partly  over  a  bare  rocky  knoll.     The  rock  is  a  gray  gneiss  the  same 
as  the  last  with  an  indistinct  crystalline  foliation  striking  west. 

The  river  in  the  last  stretch  is  about  the  same  width  as  before,  but 
rounded  bosses  of  rock  are  seen  in  many  places,  and  the  woods  are 
thinner,  of  pine  and  small  poplar.  The  rock  all  the  way  is  a  gray 
gneiss  the  same  as  at  the  last  portage.  At  the  foot  of  this  portage 
light-gray  alluvial  clay  without  pebbles,  is  seen  to  five  feet  above  the 
water.  The  higher  parts  of  the  rock  are  covered  in  the  depressions 
with  gray  till  with  pebbles.  Glacial  striae  are  not  shown  here,  the 
rock  being  very  much  weathered  and  covered  with  a  growth  of  lichens. 

After  passing  a  small  rapid  the  next  portage  is  on  a  small  island. 
There  is  here  a  fall  of  three  feet  and  the  rock  exposed  is  an  orthoclase- 
biotite-granite-gneiss  striking  S,  70°  E.,  cut  by  a  few  veins  of  red 
granite.  At  a  sharp  bend  to  the  south  the  river  is  narrow,  flowing 
between  steep  rocks  and  falling  five  feet.  Past  this  there  is  a  portage 
on  the  west  side  through  the  woods,  over  blue  clay  without  pebbles, 
similar  to  the  alluvial  clay  of  Lake  Winnipeg.  Higher  up,  bouldery 
till  is  found  on  the  rock.  The  rock  exposed  at  the  fall  is  a 
similar  gray  gneiss  striking  S.  85**  E.  The  Cascade  portage,  about  Cascade  port- 
a  mile  above,  is  nearly  300  yards  long  through  low  bush  on  ^S^- 
the  east  side  of  the  river,  past  a  cascade  with  a  fall  of  twenty- 
fi^e  feet.  The  rock  is  a  gneiss  with  a  larger  percentage  of  orthoclase 
than  in  the  rocks  below.  The  strike  is  about  N.  60"  E.  The  rocks 
here  are  cut  by  many  veins  of  red  granite,  and  the  surfaces  have  been 
.7ejl  glaciated,  the  north-east  sides  being  rounded  and  the  south-west^ 
broken.  The  surfaces  are  everywhere  weathered,  so  that  most  of  the 
grooves  and  striae  are  obliterated,  but  a  few  of  the  former  are  seen 
running  S.  62"  W.  They  are  not  on  flat  surfaces,  but  probably  indi- 
cate the  direction  of  ice  flow  very  closely. 
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A  small  cascade  of  four  feet^  about  a  mile  above  the  Cascade  portage^ 
shows  similar  gneiss  striking  N.  85**  E.,  cut  by  a  few  veins  of  red 
granite.  The  river  runs  between  rocky  shores  all  the  way,  and  up  to 
the  Smooth-rock  portage,  many  small  rapids  occur,  past  which  no 
portages  need  be  made,  while  the  general  course  of  the  river  is  quite 
straight,  running  approximately  with  the  strike  of  the  gneiss.  High 
rounded  bosses  of  rock  show  all  along  the  banks,  between  which  are 
little  bays  apparently  underlain  by  light-gray  clay,  wooded  with^ 
poplar.  The  shores  are  lined  with  rice  and  rushes.  Red  orthoclaae- 
gneiss  striking  N.  85°  E.  and  standing  vertical  shows  at  the  Smooth- 
rock  portage.  A  dark,  banded  gneiss  or  schist  with  lighter  lenticular 
inclusions,  is  exposed  at  the  next  portagie  above.  The  country  is 
generally  low  without  much  rock  in  sight,  and  is  well  wooded  with 
white  and  black  poplar,  some  spruce  and  a  few  oaks  and  ash.  A  little 
above  this  and  opposite  the  mouth  of  a  small  creek,  high  hills  rise  on 
the  south  bank,  composed  of  mica-schist  very  much  folded,  but  gener- 
ally striking  up  the  river.  The  top  of  a  hill,  sixty  feet  high,  is  a  fine- 
grained, white-weathering  granitite  gneiss,  with  apparently  no  bedding 
and  nearly  massive,  breaking  readily  when  struck  by  the  hammer.  On 
each  side  of  this  are  heavy  beds  of  white,  coarse,  crystalline  granite, 
folded  with  the  bands  of  schist. 

Above  this  the  river  runs  along  the  strike  of  the  rocks,  and  a  lidge 
follows  on  both  sides  up  to  Pillow  Falls.  Here  the  rock  is  a  mica- 
schist,  striking  S.  75"  to  80"  W.  It  is  interbedded  with  a  fine- 
grained granitite-gneiss  in  thick  and  thin  bands  along  the  strike,  bat 
also  often  in  lenticular  masses  or  strings,  running  out  at  both  ends. 
In  some  bands  of  the  schist  the  mica  is  entirely  silvery  white.  Over 
the  rock  is  a  soft  light-gray,  slightly  sandy  clay  without  boulders, 
while  in  other  places  many  boulders,  chiefly  of  gneiss  are  scattered 
through  a  light-gray  clay. 

A  mile  above  this  beautiful  fall  is  another  of  fifteen  feet,  at  a 
low  point  in  a  ridge  of  schist  which  here  crosses  the  river.  It  runs 
about  east-and-west,  and  the  river  crosses  it  from  the  south.  These 
ridges  are  probably  formed  by  the  presence  of  many  lenticular  bands 
and  strings  of  a  white  pegmatite  included  in  them,  rendering  the  whole 
much  harder  than  the  surrounding  rock.  South-east  of  the  schist,  a 
wide  band  of  massive,  fiine-grained,  light-gray  granite  rises  in  rounded 
hillocks  to  a  height  of  thirty-feet  above  the  water,  followed  again  by 
schist  with  lenticular  inclusions  of  granite,  etc.,  the  same  as  that  seen 
at  the  last  fall,  striking  here  S.  50"  K,  and  dipping  S.  40"  W.  <  80\ 
Occasional  bands  of  schist  were  noticed  in  the  granite  area  just  passed. 
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The  next  portage  is  occasionally  made  by  going  up  a  short  branch 
from  the  south  and  then  carrying  across  the  point.  A  short  portage 
can,  however,  be  made  on  the  north  side,  near  the  rapid.  The  rock  is 
a  light-gray  granite,  but  across  on  the  south  side  mica-schist  is  seen 
dipping  at  a  high  angle,  and  many  irregular  fragments  of  schist  are 
included  in  the  granite  which  surrounds  them  on  all  sides.  Below  the 
rapid,  on  the  north  side,  the  schist  is  seen  to  abut  against  the  granice, 
and  is  much  folded  and  contorted  at  the  contact. 

From  Turtle  Lake,  the  river  falls  in  a  cascade  of  twenty  feet,  and  at  Outlet  of 
the  foot  the  rock  is  a  gray  mica-schist  in  very  irregular  bands,  very 
much  cut  and  broken  by  irregular  masses  of  red  granite,  the  felspar  of 
which  is  in  places  largely  plagioclase.  It  is  also  cut  by  regular  bands 
of  the  light-gray  granite.  The  rock  at  the  upper  end  of  the  portage 
consists  entirely  of  the  light-gray  granite,  and  this  rock  forms  the 
hills,  ninety  feet  high,  on  the  south  side  of  the  river,  extending  all 
round  the  south  shore  of  the  lake.  These  hills  are  conspicuously  bare 
of  all  vegetation,  and  show  out  white,  through  the  few  stunted  pines. 
The  rock  is  in  places  very  much  cut  by  reddish  granite  veins,  these  in 
places  composing  about  half  the  mass.  Mica-schist  is  seen  on  the  first 
point  passed  in  the  lake,  and  also  across  on  the  north  side,  but  passes 
into  a  gneiss  and  then  is  so  cut  up  by  pegmatite  veins  that  the  folia- 
tion is  lost. 

High  hills  of  a  bright  red  granite-gneiss  rise  on  the  south  shore  of  Turtle  Lake. 
Turtle  Lake,  while  in  the  distance,  to  the  south,  the  hills  of  white 
granite  are  also  seen  standing  out  in  sharp  contrast.     The  contact  was 
seen  only  at  one  place,  the  two  being  separated  by  a  vein  of  coarse 
red  pegmatite. 

The  white  granite  includes   many  bands  of  mica-schist,   running  intmaive 
approximately  parallel  to  the  contact,  which  is  in  general  in  a  straight  ^'^'*^*«- 
line,  but  in  detail  cuts  the  foliation  of  the  schist.     In  another  place 
the  two  are  seen  in  sharp  contact,  and  the  white  granite  contains 
many  inclusions   of  gneiss,  which  in  turn  also  hold  inclusions  of  the 
schist. 

Above  the  lake  to  the  next  portage  the  river  is  nearly  straight. 
The  north  bank  is  low,  without  rock  and  wooded  with  aspen.  On  the 
south  bank  mica-schist  is  exposed,  striking  parallel  to  the  shore  and 
dipping  south  <  45**. 

Four  rapids  with  portages  are  passed  before  reaching  Caribou  Lake,  Caribou  Lake, 
and  at  each,  mica-schist  is  seen  dipping  south,  and  south  of  the  river 
the  white  granite  hills  are  in  view  all  along.     Caribou  Lake  is  bounded 
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by  high  hills  to  the  south,  while  to  the  north,  the  country,  thougli 
hilly,  is  more  or  less  sloping  and  wooded,  and  the  shore  is  very  largely 
composed  of  boulders  strewn  along  the  beach.  The  rock  exposed  on  the 
south  shore  consists  of  thin-bedded  gneiss,  striking  S.  37'  E.,  dipping 
south-westward  <  65",  but  on  the  north  shore  it  is  reddish  granite- 
gneiss  broken  by  many  horizontal  jointage  planes.  The  foliation  in 
this  is  very  indistinct,  and  on  the  last  portage  before  r^ching  Muskrat 
Lake,  thin  schists  seem  to  be  folded  into  it. 

Muskrat  Lake  Muskrat  Lake,  also  called  Rat  Portage  Lake,  is  irregular  in  outline, 
and,  as  will  be  seen  from  the  map,  consists  of  two  bays,  a  large  one  on 
the  west  and  the  other  narrower,  running  to  the  south,  into  which  a 
small  stream,  the  southern  branch  of  the  river,  enters  by  a  chain  of 
little  lakes.  The  northern  branch  enters  the  lake  about  a  mile  to  the 
east  of  the  outlet.  The  rocks  observed  along  the  shore  of  the  western 
arm  are  mainly  granite,  but  the  north  shore  consists  of  evenlj 
laminated  gneiss  and  mica-schist,  with  white  granite  cutting  it  at  the 
outlet  and  running  approximately  parallel  to  its  strike,  which  is  here 
N.  80'  E.  Near  the  north-west  corner  of  the  lake,  red  granite  makes 
its  appearance,  cutting  into  the  gneisses  to  the  north,  and  it  is  seen 
that  a  large  body  or  area  of  this  coarse  red  granite  occupies  the  country 
to  the  west  and  bordering  the  western  shore,  but  the  margin  of  the 
lake  shows  many  exposures  of  very  much  altered  gneiss,  and  many 
masses  of  various  sizes  are  seen  included  in  the  red  granite.  Smooth 
rounded  hills  almost  devoid  of  timber,  rise  to  a  height  of  ninety  feet 
and  occupy  the  country  bordering  the  western  shore,  while  the  gneisses 
mentioned  above,  on  the  lake-shore  strike  in  some  cases  towards  this 
mass  and  in  others  to  the  southward  along  the  shore. 

The  point  between  the  two  branches  of  the  lake  is  mainly  made  up 
of  red  granite,  but  exposures  of  the  gneiss  are  noted  along  the  northern 
part.  The  eastern  bay  is  mainly  in  a  trough  on  the  strike  of  the 
gneisses,  while  the  narrow  channel  running  to  the  south  is  in  the  red 
granite.  At  the  inlet  of  the  south  branch  of  the  river,  a  ridge  of 
schists  and  gneisses  running  east-and-west  cause  a  barrier,  over  which 
the  stream  falls  fifteen  feet,  and  above  this  is  seen  a  wide  lake-expan- 
sion with  several  islands.  This  is  excavated  along  the  strike  of  the 
schists  and  is  evidently  formed  from  the  denudation  of  the  softer  beds. 
The  islands  are  arranged  in  an  interrupted  chain  from  east  to  west, 
and  are  apparently  formed  from  a  band  of  gneiss.  South  of  this,  red 
granite  again  makes  its  appearance. 

The  northern  branch  of  the  river  up  to  the  first  fall,  which  is  ten 
feet  high,  runs  between  white  granite  on  the  north-west  and  thinly 


Digitized  by 


Googh 


^""~- J  BLACK   RIVER.  77   G 

foliated  micaceous  gneiss  on  the  south-east  side,  striking  up  the  river 
and  dipping  south-eastward  at  a  high  angle.  The  fall  is  of  the  char- 
acter of  a  cascade  flowing  over  the  white  granite.  The  next  fall  above 
is  about  twelve  feet,  and  is  over  thin- bedded  gneiss.  The  white  granite 
is  not  exposed  on  the  river  above  the  first  fall.  Another  Inile  up  and 
a  fall  of  twenty  feet  is  passed,  where  a  hard,  fine-grained  schist  makes 
its  appearance,  striking  N.  80**  E.,  dipping  southward  at  a  high  angle. 
This  is  a  much  ^beared  and  stretched  chloritic  rock,  a  more  highly 
altered  stage  of  the  micaceous  gneisses  of  the  lower  part  of  the  river* 

Long  Lake  occupies  the  valley  of  the  upper  part  of  this  stream,  and  Long  Lake., 
discharges  by  a  long  shallow  rapid,  past  which  it  is  necessary  to  port- 
age canoes.  The  rocks  exposed  are  portions  of  the  band  of  green 
schists  seen  at  the  falls  just  below,  and  their  strike  runs  with  the 
direction  of  the  lake.  Fine  strings  and  veins  of  quartz  were  noticed 
cutting  the  schists,  and  in  tracing  these  beds  west  they  gradually 
merge  into  the  coarser  gneisses  of  the  north-east  shore  of  Muskrat 
Lake.  The  shores  of  this  narrow  lake  are  rounded  hills  of  the  green 
schist,  with  low  land  between,  wooded  with  poplar  and  a  little  spruce. 
At  a  few  places  strati6ed  clay,  evidently  alluvial,  was  seen. 

Black  River — fiorth  brcunch. 

The  two  streams,  the  north  and  south  branches  of  Black  River,  Black  River, 
empty  into  a  crooked  narrow  bay  in  the  centre  of  the  Indian  reserve. 
These  two  streams  are  said'  to  rise  very  near  one  another,  but  they 
spread  apart  and  then  gradually  approach.     The  north  branch  is  about 
the  size  of  Rice  River,  and  there  are  many  rapids  necessitating  portages 
in  ascending  it  to  the  long  portage  to  Muskrat  Lake.     At  the  first 
rapid  the  river  runs  between  two  walls  of  red  granite  and  falls  about 
three  feet  over  boulders.     Similar  granite  is  seen  at  the  second  portage, 
and  at  the  third  a  well  banded  red  and  gray  gneiss,  probably  near  the 
junction  of  the  red  granite  with  darker  gray  gneiss,  is  seen.    The  strike 
of  this  rock  is  N.  50"  W.    At  the  fourth  and  fifth  portages  red  massive  Fourth 
biotite-granite,  similar  to  that  at  the  second  portage  occurs.     Several  P^"*^®- 
small  rapids  are  to  be  found  between  the  fifth  and  sixth  portages,  and 
exposures  of  a  light-coloured  granite  appear.     The  banks  of  the  river 
in  this  vicinity  are  low  and  covered  with  poplar.     Low  exposures  of 
the  whitish  granite,  are  occasionally  seen  with  in  one  place  a  contact 
with  a  dark  mica-schist,  apparently  a  narrow  ^band  included  in  the 
granite.     At  the  seventh  and  eighth  portages  the  rock  is  a  highly 
micaceous  granitite-gneiss,  cut  by  veins  of  the  white  granite.     Above  -^^^^^ 
the  eighth  portage  the  river  maintains  its  general  width  of  about  fifty  portage. 
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feet  The  water  is  of  a  dark-brown  colour,  and  slightly  turbid.  The 
banks  are  composed  of  clay,  and  are  generally  five  to  eight  feet  high, 
and  wooded  with  poplar  and  a  few  large  white  spruce.  Many  ash  tre& 
overhang  the  river  all  along,  and  small  oak  grows  on  the  rocky  knolls. 
On  the  whol^  the  country  up  to  this  point  is  rich  and  alluvial,  the  rock 
forming  a  very  small  proportion  of  the  surface.  Dark-gray  gneiss, 
well  foliated,  running  N.  70**  E.,  occurs  on  the  ninth  and  tenth  portages. 
Interbedded  bands  of  the  white  granite  are  found  in  the  gray  gneiss 
on  the  twelfth  and  thirteenth  portages,  and  on  the  next  two  the 
bedding  is  indistinct. 

The  banks  gradually  rise  and  become  more  sandy,  without  boulders. 
The  trees  are  Banksian  pine,  spruce,  poplar,  ash  and  elm.     At  the 

Seventeenth     seventeenth  portage,  fourteen  miles  in  a  direct  line  from  the  mouth 

portage.  ^f  ^j^^  river,  the  rock  is  a  dark-gray  micaceous  gneiss,  nearly  horizontal^ 

or  dipping  N.  25°  W.  at  about  <  20\  Ai  the  next  fall,  or  the 
eighteenth  portage,  the  rock  is  a  coarse,  gray  gneiss,  rather  irregularly 
foliated,  but  generally  striking  about  east-and-west.  The  river  from 
the  last  portage  averages  about  forty  to  sixty  feet  wide,  overhung 
with  aspen,  ash,  and  some  large  spruce.  Here  and  there  are  little  low 
exposures  of  thinly  foliated  gneiss  generally  dipping  northward  at 
about  <  70*".      The  banks  are  from   three   to  eight  feet   above  the 

Berry  Rapid,  water.  At  Berry  Rapid,  the  portage  (nineteenth),  is  past  a  fall  of  six 
feet  over  smooth  rock,  a  greenish-gray  gneiss,  with  orthoclaae  and 
plagioclase,  very  irregularly  foliated.  Over  the  rock  the  soil  is  a  white, 
sandy  till.  The  winter  trail  from  Fort  Alexander  to  Muskrat  Lake 
crosses  the  river  just  above  Whirlpool  Rapid,  and  seems  to  foUow  a 
sandy  plain  covered  with  Banksian  pine.  On  the  river  up  to  the 
twenty -first  portage,  the  banks  are  fairly  level  six  to  ten  feet  above  the 
water,  undefrlain  by  fine  white  sand.  Low  rounded  bosses  of  gray 
gneiss  occasionally  project  from  either  side  into  the  river.  Between 
the  twenty-second  and  twenty-third  portages,  hills  rise  to  fifty  feet 
above  the  sandy  plain  which  extends  to  the  twenty-fifth  portage.     On 

Twenty-  the  twenty-fourth,  the  gray  gneiss   exposed   shows  great   crushing. 

fourth  portage  Al,Q^(J  twenty-two  miles  in  a  direct  line  from  the  mouth,  the  river  crosses 
an  extensive  muskeg,  and  above  this  rougher  country  is  entered,  rising 
in  rugged  and  almost  bare  hills.  A  portage,  the  twenty-sixth,  is  at 
the  east  end  qi  the  marsh,  where  the  rock  is  an  evenly  banded  veiy 
much  squeezed  and  altered  gray  gneiss,  striking  parallel  to  the  river 
and  vertical.  In  places  it  is  interbedded  with  light-gray  coarse 
granitite-gneiss,  also  very  much  squeezed.  Winding  through  this  rough 
country  for  a  couple  of  miles  farther,  the  river  is  found  to  issue  from 
a  long  narrow  lake-basin,  now  filled  up,  and  forming  a  valley  a  quarter 


Digitized  by 


Googh 


T**»^'-^  WINNIPEG  bivbr;  79  q 

of  a  mile  wi^e,  lying  nearly  east-and-west.  To  the  south  a  short 
portage  leads  to  a  small  lake  on  the  head-waters  of  the  south  branch. 
The  rock  in  this  vicinity  is  of  the  dark-gray  gneiss,  striking  E.  25"  S. 
To  the  north  similar  rock  is  seen  for  several  miles  in  long  bare  hills, 
between  which  are  narrow  beds  of  muskeg  wooded  with  small  spruce 
and  larch.  An  Indian  trail  leads  from  this  branch  of  Black  River, 
by  a  series  of  small  lakes  and  streams,  to  Muskrat  Lake,  on  Manigo- 
tagan  River.  An  Indian  sketch  is  shown  on  the  map,  and  serves  as  an 
indication  of  the  route  between  the  two  points. 

Black  River — sotUh  branch. 

The  banks  to  the  first  rapid,  half  a  mile  south-east  of  the  Indian  South  branch 
reserve  are  sloping  and  alluvial,  wooded  with  a  forest  of  aspeiL  The 
stream  here  contains  little  over  half  as  much  water  as  the  north  branch, 
and  the  water  is  very  dark  and  muddy.  Above  the  rapid  the  stream 
is  about  forty  feet  wide  and  overhung  with  aspen.  On  the  south  side* 
is  a  low  glaciated  exposure  of  dark-gray  hornblende-schist,  containing 
in  some  places  9  considerable  amount  of  pyrite.  It  strikes  S.  26^  E. 
and  dips  N.  65**  E.  at  <  40**.  It  is  cut  by  a  vein  five  feet  wide,  of 
light  reddish-gray  pegmatite-granite. 

Winnipeg  River, 

The  Hudson's  Bay  Company's  establishment  at  Fort  Alexander,  is  Winnipeg 
situated  on  the  south-west  side  of  the  river,  on  the  top  of  a  bank  of  **'*^'®^* 
blue  clay,  that  rises  twenty  feet  above  the  water.     The  ground  in  the 
immediate  vicinity  is  cleared,  and  behind  is  a  forest  of  white  poplar. 
The  river  water  is  brown  but  clear,  flowing  smoothly  in  a  wide  and 
deep  channel.    The  fall  from  Lac  du  Bonnet  to  the  level  of  Lake  Win- 
nipeg, is  given  as  about  one  hundred  and  thirteen  feet.    This  is  mostly 
distributed  at  several  beautiful  falls  and  rapids,  between  which,  the 
river-stretches  are  broad  and  deep.     Upward "  from  near  the  fort,  the 
out-crops  of  the  underlying  rocks  are  mainly  of  red  granite,  and  at  the 
Manitou  Rapids  on  the  western  edge  of  township  18,  included  angular  Manitou 
fragments  of  red  gneiss  are  frequent.     The  river  there  is  narrow  and      ^^ 
deep,  rushing  between  rounded  bosses  of  rock.     Pine  Fall,  two  miles 
to  the  east,  has  a  steep  descent  of  over  five  feet  and  above  are  several 
lesser  ones.     At  the  fall  similar  granite  and  hornblendegranitite  are 
exposed,  and  little  foliation  is  seen  in  the  granite  at  the  short  portages 
above.    No  boulders  are  noticed  along  this  stretch  of  the  river,  the 
country  being  all  covered  by  a  thick  bed  of  alluvial  blue  clay  wooded 
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with  aspen.  From  these  portages  to  Silver  Falls  on  the  n^rth  boundary 
of  section  1,  Tp.  18,  B.  X.,  little  rock  is  seen,  the  banks  being  of  allavial 
clay,  sloping  up  gradually  to  woods  of  aspen.  At  the  falls  the  rock  is 
a  red  hornblende-granitite,  over  which  the  water  flows  in  a  single 
cascade  with  a  fall  of  twenty-five  feet.  Above  Silver  Falls  the  river 
is  generally  wide  and  with  a  light  current.  "With  the  exception  of  two 
or  three  low  rounded  bosses  of  granite,  the  banks  are  composed  of  blue 
alluvial  clay  without  pebbles  or  boulders,  and  wooded  with  aspen. 

The  end  of  this  wide  stretch  reaches  to  the  line  between  sections  31 
and  32,  Tp.  17,  R.  XI.,  where  a  cascade  of  twenty  feet,  called  White- 
mud  Falls,  breaks  over  a  mass  of  red  granite  containing  a  few  inclusions 
of  dark -gray  gneiss,  and  cut  by  many  veins  of  red  pegmatite.  At  the 
lower  end  of  the  falls,  the  portage  ascends  over  the  clay  to  a  height  of 
thirty  feet  above  the  water,  while  at  the  upper  end  the  bank  is  only 
ten  feet. 

Another  lake-like  expansion  after  leading  to  the  east  for  three  miles, 
turns  southward  in  a  narrower  channel  to  a  rapid  with  a  fall  of  six 
feet.  On  the  north  side  a  portage  is  made  over  smooth  rock,. a  horn- 
blende-granitite of  light-  and  dark-gray  colour.  Above,  to  Big  Bonnet 
Falls,  the  river  has  low  rocky  banks  with  clay  generally  filling  the 
depressions.  On  the  portage,  which  is  three-quarters  of  a  mile  in 
h?ngth,  a  knob  of  granite  protrudes  through  the  clay  at  the  middle  of 
the  distance,  and  toward  the  upper  end  the  clay  rises  gradually  to  a 
height  of  twenty-five  feet  above  the  river.  The  next  portage  is  at  the 
west  end  of  an  island,  where  there  is  a  descent  of  about  four  feet. 
Similar  granite  rock  is  exposed  at  several  places  in  the  interval^  and 
at  the  portage  it  includes  a  few  masses  of  a  darker  gneiss.  The  last 
portage  to  Lac  du  Bonnet  is  over  the  rocky  end  of  a  little  island  past 
a  fall  of  five  feet.  The  rock  is  a  similar  red  granite,  and  the  surround- 
ing country  is  covered  with  but  a  slight  thickness  of  alluvial  deposit. 


Lac  du  Bonnet, 

Lac  du  Bonnet  The  southern  arm  or  continuation  of  the  river  extends  to  the  south- 
ern edge  of  township  16,  and  the  shore  of  the  eastern  part  is  generally 
low  and  wooded  with  poplar,  with,  occasionally,  stretches  of  sandy  beach 
and  points  consisting  of  rounded  bosses  of  granite.  The  rock  is  a 
coarse,  red,  micaceous  granite,  quite  massive,  and  free  from  inclusions 
and  granite  veins.  The  depressions  in  the  rock,  up  to  a  height  of  eight 
or  ten  feet  above  the  water,  are  filled  with  soft  alluvial  clay,  and  the 
shore  is  very  free  from  boulders.     The  water  close  to  the  rock  is  clear 


Digitized  by 


Qoo^(z 


iiiMi>]  WINNIPEG  BIVBB.  81    Q 

and  in  places  deep,  but  in  the  immediate  vicinity  extensive  beds  of 
mshes  indicate  shallow  water  and  a  muddy  bottom.  Across  on  the 
west  side,  a  band  of  reddish-gray  gneiss,  showing  a  slight  banding 
N.  50*  W.,  forms  the  point  in  section  14.  The  rock-surface  is  well- 
polished,  and  two  sets  of  strice  were  seen,  the  first  running  S.  25**  W., 
and  the  later  ones  south-west  Boulders  are  scattered  round  the  pointy 
chiefly  Archsean,  with  a  few  of  trap  and  many  of  limestone.  The 
surface  is  covered  to  a  height  of  twelve  feet  above  the  water  with  a 
soft,  gray,  alluvial  clay,  and  there  is  no  sign  of  boulder-clay  beneath. 

The  eastern  branch  of  this  lake,  is  shown  on  the  map  from  a  sur^ 
vey  by  Mr.  J.  B.  Tyrrell.  It  is  seen  to  consist  of  two  expansions 
Around  the  shores  of  the  first,  red  granites  are  the  prevailing  rock, 
but  as  the  narrows  to  the  second  is  approached,  dark-gray  gneisses 
and  schists  occupy  the  island  in  the  channel  and  the  point  to  the  south. 
These  strike  S.  60°  E.,  and  appear  very  much  squeezed  and  altered. 
The  schist  on  Windigo  Island,  situated  in  the  narrows,  contains  col-  Windigo  Ib- 
umnar  individuals  of  tourmaline,  and  numerous  patches  of  calcite  and  ^  ' 
sericite  or  epidote,  evidently  a  contact  product.  Reddish  gneisses 
occupy  the  north  shore,  and  strike  about  east-and-west. 

Around  the  south  shores  are  found  gneisses  standing  nearly  vertical, 
running  to  the  east.  At  the  east  end  a  depression  in  which  the  Oiseau  oiseau  River. 
River  runs,  seems  to  follow  a  trough  of  altered,  eruptive  and  gneissic 
rocks.  At  the  mouth  of  the  stream  the  rock  is  a  chlorite  schist,  show- 
ing intense  crushing.  Bed  and  green  schists,  followed  by  a  chlorite- 
Bchist,  the  altered  form  of  an  eruptive  rock,  are  seen  just  to  the  north 
of  the  stream  and  strike  up  its  valley.  The  north  shore,  with  the 
exception  of  a  point  near  the  narrows,  is  occupied  by  greenish  felspathie 
schists  of  fine  grain,  very  dark  in  colour,  striking  easterly,  and  dipping 
northward  <  55*.  A  mile  east  of  Windigo  Island  fine-grained  rock 
resembling  a  dark  quartzite,  striking  S.  65**  E.,  is  followed  to  the  west 
by  coarser  granitite-gneiss  striking  about  east.  The  contact  between 
these  last  two  is  not  noted,  but  the  strike  and  dip  of  the  dark  rocks  is  Huronian 
not  apparently  parallel  to  the  coarser  gneiss,  and  the  probability  is  that  '■^^• 
the  contact  is  an  eruptive  one  and  that  the  rocks  of  the  valley  of  the 
Oiseau  River  are  part  of  a  lenticular  area  of  Hufonian,  pinched  out 
altogether,  west  of  Windigo  Island. 

Winnipeg  River, — above  Lac  du  Bonnet 

Above  the  lake  the  river  is  a  beautiful  quiet  stream  but  with  swift 
current  where  rounded  bosses  of  massive  reddish  granite  contract  the 
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channel.  In  the  southern  part  of  township  15,  the  rock  is  overlain  by 
blue  alluvial  clay,  which  rises  to  a  height  of  fifteen  feet  above  the  river, 
and  then  apparently  extends  back  in  a  level  plain,  wooded  with  poplar. 
On  the  beach  are  many  boulders  of  limestone,  both  mottled  and  cherty, 
The  first  exposure  of  till  is  found  on  section  6,  Tp.  15,  and  is  compact 
and  white,  with  many  pebbles  of  limestone.  The  till  is  just  such  as 
has  been  found  to  be  derived  from  the  vicinity  of  areas  of  Trenton 
limestone,  and  evidently  indicates  the  presence  of  it  in  the  vicinity. 
Through  Tp.  14  the  river  flows  with  a  constant  swift  current,  in  a  few 
places  forming  rapids  where  obstructed  by  boulders.  A  very  few  low  ex- 
posures of  rock  are  seen,  all  of  granite,  but  the  banks  are  very  uniform 
and  from  twenty  to  thirty  feet  high,  composed  of  an  unstratified  white 
till,  containing  boulders  of  limestone  and  gneiss.  This  till  is  overlain 
by  a  few  feet  of  dark  blue-gray  alluvial  clay.  In  section  5,  Tp.  14  an 
outcrop  of  coarse  biotite-gneiss  rises  five  feet  above  the  water,  striking 
N.  70**  E.  and  standing  vertical.  It  is  essentially  the  same  in  composi- 
tion as  the  granite  of  the  lower  part  of  the  river.  No  Cambro-Silurian 
limestone  or  sandstone  was  seen  in  place,  but  a  number  of  little  creeks 
flow  in  from  the  west  side,  which  may  be  fed  from  the  sandstone.  Up 
Whitemouth  to  the  mouth  of  Whitemouth  River  the  banks  are  about  the  same  as 
Kiver.  lower  down,  except  that  there  are  more  rock  outcrops.     The  latter 

stream  flows  into  Winnipeg  River  over  a  smooth  ledge  of  rock  with 
a  descent  of  about  ten  feet.  The  rock  is  a  dark-gray,  well  foliated 
hornblende-granitite-gneiss,  striking  east  and  standing  vertical.  It  is 
cut  by  veins  of  fine-grained  gray  granite  and  again  by  many  veins  of  a 
coarse  red  granite.  Light-gray  till  everywhere  overlies  the  rock,  and 
the  country  is  well  wooded  with  poplar  and  a  few  oak. 

A  small  island,  just  off  the  mouth  of  the  river,  has  its  surface  weU 
smoothed  and  glaciated  in  a  direction  S.  63**  W.  and  it  also  shows 
another  and  earlier  set  of  grooves  running  S.  30**  E.  The  next  little 
island  further  up  the  river  has  a  wide  flat  surface  and  shows  the 
glacial  markings  very  much  better.  The  later  set  being  seen  to  run 
S.  60"  W.  and  the  earlier  S.  33**  E. 

Shore  of  Lake  Whvnipeg —  Winnipeg  River  to  Red  River. 
• 
Gatfiflh  Creek.  From  Fort  Alexander  to  Catfish  Creek  a  bank  of  stratified  clay  from 
ten  to  fifteen  feet  high  extends,  generally  scarped  by  the  washing  of 
the  waves  against  its  base  and  often  beautifully  carved  out  to  little 
caves  and  pillars.  Catfish  Creek  is  a  small  but  deep,  sluggish  stream 
thirty  feet  wide,  and  overhung  with  willows.  It  rises  just  west  of 
Lac  du  Bonnet  and  flows  through  a  muskeg  for  a  great  part  of  its 
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course.  From  Catfish  Creek  to  the  next  one  west — Jackfish  Creek —  JackfishCreek 
the  shore  is  very  similar  to  that  to  the  east.  Sand  spits  mn  out  into  the 
lake  and  the  shore  is  shallow.  Sand  beach  forms  a  long  strip  border- 
ing the  shore  to  the  comer  of  Tp.  19,  R.  VII,  and  behind  this  strati- 
fied clay  continues  in  a  cliff  of  ten  feet.  Boulders  then  become  thickly 
strewn  along  the  beach  and  the  bank  behind  rises  with  a  moderate 
slope  to  a  height  of  thirty  feet.  The  top  for  about  six  feet  is  composed 
of  a  sandy  till  with  large  and  small  boulders,  having  the  appearance 
of  a  ground  moraine ;  below,  the  soft  beds  of  the  Winnipeg  sandstone 
appear  to  extend  down  to  the  water  and  are  seen  for  about  a  mile  along 
the  shore.  A  low  strip  of  country  extends  across  the  narrow  isthmus 
which  is  the  southern  part  of  township  20,  R.  VII.  The  eastern  side 
of  the  peninsula  is  higher  than  the  west  and  is  very  similar  in  contour 
to  that  of  Elk  Island  just  to  the  north.  Beds  of  stratified  sand  and  South  of  Elk 
day  form  cliffs  very  similar  in  appearance  to  the  Winnipeg  sandstone 
and  probably  the  peninsula  has  a  nucleus  of  these  beds.  The  north  shore 
is  of  boulder-clay  with  a  level  surface  fifteen  or  twenty  feet  above  the 
lake,  and  the  beach  is  thickly  strewn  with  boulders.  On  the  west  side 
many  large  slabs  of  mottled,  Trenton  limestone  containing  Maclurea 
Mcmitobensis,  etc.,  are  lying,  evidently  close  to  the  parent  rock.  Behind 
the  beach  in  section  15,  is  a  cliff  twenty  feet  above  the  water,  composed 
chiefly  of  clay,  often  with  many  large  and  small  boulders. 

South  of  the  point  in  Section  16  is  a  high  cliff  of  sand,  which  is  prob- 
ably recent  and  not  part  of  the  Winnipeg  sandstone.  The  west  point 
of  section  9,  is  a  cliff  of  clay  thirty  to  forty  feet  high,  very  sandy  and 
containing  some  interstratified  beds  of  sand  and  also  some  boulders  from 
the  soft  sandstone  beneath.  South-east  of  this  the  land  lowers  and  is 
composed  of  till,  occasionally  overlain  by  a  little  blue  clay.  A  beauti- 
ful harbour  is  formed  in  the  bay  between  this  peninsula  and  the  main- 
land to  the  south,  by  a  bar  of  sand  and  gravel  reaching  out  from  the 
south.  The  country  in  the  vicinity  is  wooded  with  poplar  and  spruce, 
but  about  fifteen  feet  above  the  lake,  a  level  green  sward  of  short  grass 
affords  a  good  camping  place. 

Point  Grand  Marais  is  surrounded  by  boulders  and  behind  them  is  Point  Grand 
a  cliff  forty  to  fifty  feet  high,  composed  apparently  of  sand  containing  ^*'^"' 
many  large  boulders.  This  forms  a  narrow  terrace  with  low  land 
behind.  A  deep  bay  on  the  north,  across  the  mouth  of  which  two  bars 
nearly  meet^  forms  a  natural  harbour.  Opposite  the  marsh,  to  the 
south,  a  sand-bar  terminating  in  a  hook,  also  affords  shelter  for  small 
vessels.  The  land  east  of  the  bay  rises  to  the  north  and  from  the 
northern  part  of  Sec.  33,  Tp.  18  a  smooth  sandy  plain  rises  with  a 
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gentle  slope  to  a  height  of  thirty  feet  above  the  water,  while  on  the 
beach  at  this  latter  point  is  a  low  exposure  of  dark-blue  alluvial  clay. 
Another  terrace  above  is  here  alho  noticed  with  a  steeper  slope.  This 
rises  to  an  additional  height  of  thirty-six  feet  or  a  total  of  sixty-six 
feet  above  the  lake.  Its  surface  is  a  level  sandy  prairie  wooded  with 
occasional  pine,  and  its  scarped  face  shows  it  to  be  composed  of  hori- 
zontally stratified  alluvial  sand,  with  pebbles  of  gneiss,  etc.  Crossing 
this  terrace  with  a  width  of  about  two  hundred  yards  on  the  Fort 
Alexander  trail,  another  moderate  sandy  slope  strewn  with  large 
boulders  is  ascended  to  an  additional  height  of  sixty-five  feet  or  to  a 
total  height  of  one  hundred  and  thirty-one  feet  above  the  laka  The 
top  has  a  moderately  even  surface  of  coarse  sand  with  a  few  boulders 
in  some  of  the  depressions.  This  ridge  runs  N.  25**  W.  and  S.  25*  K, 
and  beyond,  past  a  depression  running  parallel  with  it,  is  a  hill  of  aboat 
the  same  height.  This  has  undoubtedly  a  morainic  centre,  probably 
deposited  in  shallow  water. 

South  of  the  marsh  at  Grand  Marais  the  beach  to  Balsam  Bay  is 
composed  of  boulders,  behind  which  is  a  cliff  ten  to  twenty  feet  high, 
composed  of  sandy  till  containing  boulders. 

At  Balsam  Bay,  the  land  rises  to  a  terrace  about  thirty  feet  above 
the  water  behind  which,  on  the  trail  back  from  the  lake  is  a  sloping 
sandy  plain,  dotted  with  a  few  boulders,  terminating  in  a  more 
abrupt  slope,  at  the  top  of  which  is  a  rounded  ridge,  fifty  feet  wide 
and  three  feet  high,  composed  of  rounded  cobbles.  This  is  clearly  an 
old  shore-line  and  is  probably  about  sixty  feet  above  the  laka  Be- 
hind it  the  sandy  hill  or  ridge,  rises  to  a  height  of  about  one  hundred 
feet  above  the  lake,  the  summit  being  often  composed  of  many  boul- 
ders .set  in  loose  sand.  At  three-quarters  of  a  mile  from  the  lake  the 
land  falls  again  to  a  wide  valley  in  which  there  are  no  boulders.  Gray 
sandy  and  pebbly  till  is  also  seen  at  many  places,  on  the  surface. 

From  Balsam  Bay  a  marsh  extends  towards  Big-stone  Point  and  a 
sand-beach  runs  along  in  front  of  it  through  which  there  is  but  one  nar- 
row gap.  Big  Stone  Point  is  the  end  of  a  dry,  level  meadow  about  five 
feet  above  the  water,  surrounded  by  a  ridge  of  limestone  graveL 
This  gravel  is  more  or  less  rounded  on  the  east  side  while  on  the 
west  it  is  angular,  and  towards  the  point  is  often  in  large  blocks.  It 
is  a  mottled,  Trenton  limestone  and  there  are  but  few  granite  or  other 
boulders  on  the  point.  In  view  of  this  latter  fact  it  appears  probable 
that  the  limestone  is  shoved  up  by  the  ice  from  rock  in  place,  beneath 
the  water  on  the  west  side  of  the  point.  It  is  possible  that  it  is  de> 
rived  from  boulder-clay,  but  the  extreme  scarcity  of  granite  boulders 
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and  the  want  of  granite  pebbles  and  sand,  would  make  this  improbable. 
From  Big  Stone  Point  to  the  mouth  of  Brokenhead  River  the  shore  is 
low  and  sandy  and  this  character  is  maintained  to  the  mouth  of  Bed 
River. 

Brokenhead  Biver, 

The  mouth  of  the  river  is  obstructed  by  a  sand-bar,  but  within  it  Brokenhead 
has  a  well-defined  fairly  straight  channel  through  the  marsh  up  to  the  ^^^' 
northern  side  of  the  Indian  reserve,  where  the  land  rises  slightly  and 
is  dry  and  wooded  with  poplar.  At  the  lower  part  of  the  bank  the  till 
contains  numerous  limestone  pebbles  ;  on  the  top  there  is,  however,  a 
thin  layer  of  alluvial  deposit.  The  river  above  becomes  winding  with 
reeds  on  the  inner  side  of  the  bends.  About  one  and  a  half  miles  up, 
within  the  reserve,  on  the  west  side  of  the  river,  the  bank  is  twelve 
feet  high,  and  shows  nine  feet  of  mottled  Trenton  limestone.  A  little 
more  than  a  mile  farther  up  the  river,  a  somewhat  similar  exposure  of 
limestone  is  seen  on  the  east  side.  Just  above  this  the  river  becomes 
shallow  and  obstructed  by  boulders  and  maintains  this  character  for 
half  a  naile,  when  it  becomes  narrow  and  flows  between  boulders,  with 
a  total  fall  of  about  four  feet.  Here  the  east  bank  is  sloping  while 
the  west  bank  is  steep  and  occasionally  scarped,  showing  it  to  be  com- 
posed of  a  light-gray,  unstratified  till  with  many  pebbles  and  some 
boulders,  almost  all  of  limestone.  On  the  bank,  too,  are  many  angular 
masses  of  mottled  Trenton  limestone  evidently  out  of  the  till,  but 
probably  not  far  from  beds  in  place. 
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APPENDIX  I. 
LIST  OF  GLACIAL  STRI^ 

Glacial  StrijB.  StonewaU S.  ZS*' E.  and  S.  10"  W. 

Stony  Mountain. S.  19*  E. 

Afisiniboine  River — 

Sect.  23,  T.  9  R,  X S.  38"  30' E. 

Saskatchewan  River — 

Below  Roche  Rouge S.  12^30' W. 

At  Roche  Rouge S.  12°  W. 

Grand  Rapids  (bottom) S.  2"  30'  W. 

(middle) S.62'*30'W. 

n        (top)  second  set W.  2°  30'  N. 

Cedar  Lake — 

Island,  east  of  Rabbit  Point  S.  18°  30'  W.. 

Mouth  of  Saskatchewan  River S.  39°  W.  and  S.  65°  80'  E 

South-east  shore . .   .  S.  19°  80'  W. 

Lake  Winnipeg — 

Near  Buffalo  River S.  2°  W.  and  S.  22°  W. 

S.  SrSO'E.  toS.  6r80'B. 

Robinson  Point S.  2°  W. 

Head  of  Nelson  River S.  54°  W. 

Near  Montreal  Point . .  S.  35°  W. 

Spider  Island  Point S.  30°  W. 

Spider  Islands S.  34°  W. 

Mouth  of  Belanger  River S.  32°  W. 

North  of  Belanger  Point S.  23°  W. 

Belanger  Point S.  20°  W. 

From  Belanger  Point  to  Black  River S.  48°  W.  to  S.  22°  W. 

Mouth  of  Big  Black  River S.  23°  W. 

H.  B.  Co.'s  Post  Poplar  River S.  40°-48°  W. 

Poplar  Point S.  3r  W. 

Marchand  Point. S.  32°  W. 

Island  in  Berens  River  Bay S.  57°  W. 

Berens  River,  H.  B.  Go's.  Post S.  67**  W 

Pigeon  Point S.  56°  W. 

II  earlier  striae S.  18°  W. 

Pigeon  Bay S. ir  W. .  8.38°  W.  and  S.5PW. 

Flathead  Point S.  ST  W. 

Rabbit  Point S.  58°  W. 

Opposite  Dog  Head  S.64°W. 

Opposite  Limestone  Cave  Point. S.  48°  W. 

Opposite  BuU  Head S.  53°  W. 

Mouth  of  Loon  Creek  (earlier) S.  5°  W.  to  S.  30°  W. 

(later) S.  65°  W.  to  ».  70°,W. 
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Loon  Island  (earlier) S.  30**  W. 

.,      (later) S;  65"  W. 

N.  E.  point  Black  island S.  62°  W. 

North  shore  Black  Island S.6S^W. 

South  side  Black  Island S.  5r  W.  and  S.  65°  W. 

Mouth  of  Hole  River S.  66°  W. 

Hole  River  to  Clement  Point. d.  63°  W.  to  S.  58°  W. 

Badthroat  River  (earlier) S.  2r  W. 

..      (later) S.  Sr  W. 

McDermott  Point. S.  45°  W. 

North  of  Steep  Rock  River S.  5r  W. 

Island  near  Dog  Head S.  50°  W. 

Near  Sand  River S.  15°  W.  and  S.  50°  W 

South  of  Little  Black  River S.  54°  W. 

Mouth  of  Winnipeg  River S.  57°  W. 

Black  Bear  Island S.  49°  W. 

N.  W.  end  Little  Tamarack  Island S.  51°  W. 

Jack  Head  Island S.  26°  W. 

Berens  IsUnd S.  56°  W. 

Badthroat  River— 

Portage  No.7 S.52°W. 

No.  18 S.5rW. 

CaribouLake S.  62°  W. 

Muskrat  Lake — 

Southside S.62°W. 

East  side S.  60°  W. 

Long  Lake ^ .  S.  60°  W. 

Hole  River,  east  boundary  of  L  R S.  65°  W. 

II  first  rock S.  75°  W. 

Hole  Lake,  south  shore S.  68°  W. 

westend S.  73°  W. 

English  I^ake,  east  end S,  63°  W. 

Rice  River,  upper  part S.  62°  W. 

Little  Black  River- 
Portage  No.  3  S.56°W. 

No.10 • S.60°W. 

No.24 S.65°W. 

Winnipeg  River— 

White-mud  Falls S.  55°  W. 

Outlet  of  Lac  du  Bonnet S.  60°  W. 

South  side,  Lac  du  Bonnet S.  62°  W. 

Near  east  end,  Lac  du  Bonnet S.  25°  W. 

Point  in  sect.  14,  T.  16,  R.  XI S.  60°  W.  and  S.  25°  W, 

Mouth  of  Whitemouth  River  (earlier) S.  27°-30°  E. 

„  ..       (later) S.  60°-63°  W. 

Playgpreen  Lake — 

Opposite  Old  Norway  House S.  46°  W. 

Goose  Island S.  45°  W. 
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Little  Playffieen  Lake— 

At  MiMaon 8.  62^  W. 

Oniilandfl S.  62"  W.  and  a  e(f  W. 

Mouth  of  Nelaon  River S.  86'' W. 

McLaughlin  River — 

Near  first  lake S.  S^W. 

Between  first  and  second  lakes a  20*  W. 

Upper  lake S.41'*W. 

Gunisao  River— 

At  several  places  above  forks 8.  9GI*  W. 

Near  Gunisao  Lake S.irW. 

East  end,  Gunisao  Lake 8.  WT  W.  and  8.  ir  W. 

Upper  Gunisao  Lake 8.  irW. 

Belanger  River— 

Fourteen  miles  up 8.  21"  W. 

Atforks S.2rW. 

Near  head  of  river 8.  irW. 

Black  River- 
First  rapid 8.  26"  W. 

Pelican  portage S.  3*   E. 

Poplar  River- 
Ten  miles  up 8.32'W. 

White  Mud  portage S.  20*  W. 

Thunder  Lake a  86"  W. 

Etomami  River- 
Willow  portage a  60"  W. 

Eight  miles  below  Boulder  Rapid 8.  Sr  W. 

Pigeon  River- 
Six  miles  up S.  58"  W. 

Three  miles  below  Poplar  Falls S.  64'  W. 

Five  miles  above  Poplar  Falls 8.  64"  W.  and  S.  84"  W. 

Near  Jack  River  portage S,  64"  W. 

Bloodvein  River — 

Four  miles  above  Little  Bloodvein  River 8.  68"  W. 

8asa-ginnigak  Lake S.'6r  W. 
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APPENDIX  II. 

hotbs  on  eablt  travbllebs  on  lake  winnipeg  whose  records  or 
reports  contain  descriptions  referring  to  the  lake. 

De  la  Verendrye,  1734-1739. 

In  March,  1734,  the  eldest  son  of  Siear  de  la  Verendrye  descended 
Winnipeg  River  from  the  Lake  of  the  Woods,  and  probably  reached 
Lake  Winnipeg ;  and  in  the  autumn  of  the  same  year,  one  of  his  sons 
descended  the  river  and  built  Fort  Maurepas  on  the  north  side  at  the 
mouth. 

On  the  16th  of  April,  1739,  being  at  Fort  la  Reine  (Portage  la 
Prairie),  Verendrye  sent  his  son,  Pierre  Gautier,  with  an  Indian  to 
make  an  examination  of  the  bottom  of  Lake  Winipigon,  of  the  mine 
which  is  on  the  lake  and  of  that  which  is  on  White  River  (probably 
the  Saskatchewan,  which  is  called  White  or  Hinds  River  on  Jeffrey's 
map  of  1762)  of  the  outlet  to  the  lake,  to  go  round  it,  to  endeavour  to 
hinder  the  Indians  from  going  to  the  English. 

(D^couvertes  et  Establisssements  des  Fran9ais  dans  I'Ouest,  <kc. 
Journal  de  La  verendrye.     Canadian  Archives.     Report  1889,  p.  26.) 

Joseph  La  France,  1740-1742. 

In  a  book  entitled  '*  An  Account  of  the  Countries  adjoining  to 
Hudson's  Bay,  by  Arthur  Dobbs,  London,  1744,"  there  is  an  account 
of  this  traveller.  His  father  was  a  French  trader  or  trapper  and  his 
mother  a  Sauteau.  La  France  was  a  native  of  Michilimackinac,  and 
lived  for  a  short  time  in  Quebec  and  Montreal,  but  spent  the 
greater  part  of  his  life — up  to  the  age  of  33  years,  around  lakes 
Huron  and  Superior.  He  had  been  denied  a  license  to  trade,  by  the 
French  Governor,  and  in  1739,  while  on  his  way  eastward  with  furs> 
he  met  a  brigade  of  canoes  in  charge  of  French  soldiers.  By  them  he 
was  seized  and  all  his  effects  confiscated,  but  he  managed  to  escape  to 
the  woods  with  but  his  gun  and  five  charges  of  powder  and  ball.  He 
then  determined  to  make  his  way  to  the  English  on  Hudson  Bay.  In 
the  beginning  of  the  winter  he  set  out  on  his  journey.  In  the  spring 
of  1740  he  reached  the  Grand  Portage  and  from  there  he  descend- 
ed the  Rainy  and  Winnipeg  rivers,  in  September  reaching  *  Ouinipi- 
que '  Lake.       He  spent  the  autumn  and  winter  hunting  beaver  with 
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the  Grees  on  the  Dorth-eastem  side  of  the  lake.  He  describes  the 
lake  and  the  Indians  who  inhabit  its  shores.  He  speaks  of  the  lake 
being  no  more  than  ten  leagues  wide  and  in  spme  places  not  above  a 
league  and  a  half.  The  outlet  is  into  the  'Little  Ouinipiqne'  by  a> 
river  he  calls  the  Red  River,  or  *  little  Ouinipique,'  after  a  coarse 
northward  of  about  sixty  leagues.  '  This  lake  is  thirty -three  leagues 
long  and  six  broad.  There  is  but  one  little  island  in  it,  almost  on  a 
water  level,  called  by  the  Indians  '  Mini  Sabique.'  The  course  of  this^ 
lake  is  north-and-south  through  a  low  woody  country.  To  this  La 
France  descended  in  a  canoe  in  the  summer  of  1748.  '  He  passed  this 
lake  and  the  river  that  runs  into  Lake  Du  Siens  [sic]  in  summer  and 
autumn;  this  is  about  100  leagues  from  the  other.'  Lake  Bu  Siens 
is  three  leagues  in  circuit  and  full  of  wild  rice.  He  spent  the  winter 
of  1741-42  between  Lake  du  Siens  and  Lake  Cariboux.  This  lake  is 
ten  leagues  long  and  five  broad.  From  here  he  travelled  eastward 
fifteen  leagues  to  Fachegoia,  or  Lac  des  Forets,  from  which  he  des- 
cended to  York  Factory.  '  Fachegoia  is  divided  so  as  to  make  about 
two  lakes.' 

In  the  work  above  referred  to,  are  also  descriptions  on  pages  20-21, 
of  Nelson  River  and  Lake  Winnipeg.  It  is  described  as  coming  from 
another  lake  called  the  '  Junction  of  two  Seas/  because  the  land  almost 
meets  in  the  middle  of  the  lake.  '  The  west  side  is  full  of  fine  meadows 
filled  with  wild  oxen.     This  lake  is  400  leagues  in  circumference.' 

**  A  hundred  leagues  west-south-west  along  the  river  is  another  lake 
they  call  Ounipigouchih  or  the  Little  Sea.  It  is  300  leagues  in  cir- 
cumference; ^t  the  further  end  is  a  river  which  comes  from 
Tacamiouen,  which  is  not  so  great  as  the  other ;  it  is  into  this  lake 
that  the  river  of  Stags  is  discharged,  which  is  of  such  length  that  the 
natives  have  not  yet  discovered  its  source.  From  this  river  they  can 
go  to  another  which  runs  westward.'  This  is  evidently  from  infor- 
mation from  Jeremie.     (See  Dobbs,  p.  54.) 

Alex.  Henry,  1775. 

On  the  16th  of  August,  1775,  Alexander  Henry  reached  Lake 
Winnipeg  on  his  way  from  Montreal  to  Churchill  River.  At  the 
mouth  of  Winnipeg  River  he  found  a  village  of  Cree  Indians,  and  he 
has  given  an  interesting  account  of  their  customs  and  general  appear- 
ance. Journeying  along  the  lake  he  passed  Fike  River  on  the  first  of 
September,  to  the  west  of  which,  he  states,  *  is  a  rock  of  great  length 
called  Roche  Rouge,  and  entirely  composed  of  a  pierre  k  calumet,  or 
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stone  used  by  the  Indians  for  making  tobacco  pipe  bowls,  It  is  of  a 
^ight  red  colour  interspersed  with  veins  of  brown  and  yields  very 
readily  to  the  knife.'     Probably  the  cliff  at  Cat  Head. 

(Travels  and  adventures  in  Canada,  by  Alexander  Henry,  Esq.  New 
York,   1809.     12  mo.) 

David  Thompson,  1790-1812. 

In  June,  1790,  David  Thompson,  then  a  clerk  in  the  service  of  the 
Hudson's  Bay  Company,  started  from  Cumberland  House  on  his  way 
to  York  Factory.  While  on  his  journey  he  made  a  track-survey  of  the 
north  end  of  Lake  Winnipeg — the  first  systematic  survey  that  was 
made  on  the  lake.  During  the  succeeding  twenty-two  years,  he  crossed 
the  lake  and  surveyed  its  shores  a  number  of  times  and  on  his  map 
of  the  North-west,  made  in  1813-1814,  its  contours  are  first  laid 
down  with  a  reasonable  degree  of  accuracy. 

A.   Henry,  Jr.,  1799-1808. 

Between  1799  and  1808  Alexander  Henry,  Jr.,  was  in  charge  of 
trading  posts  of  the  North-west  Company  in  the  Red  River  district, 
and  crossed  Lake  Winnipeg  several  times  from  the  mouth  of  Winnipeg 
River  to  that  of  Red  River.  In  the  latter  year  he  travelled  along  the 
west  shore  to  the  Saskatchewan  River  on  his  way  to  the  plains.  He 
notes  many  interesting  points  about  the  early  history  of  the  country. 

(The  Manuscript  Journals  of  Alex.  Henry,  edited  by  Elliott  Coues, 
1897.) 

Sir  a.  Mackenzie. 

In  his  *  General  History  of  the  Fur  Trade '  in  the  first  part  of  his 
'  Voyages '  Sir  Alexander  Mackenzie  gives  a  general  account  of  Lake 
Winnipeg  and  the  rivers  that  fiow  into  it.  In  several  places  he  makes 
slight  references  to  the  underlying  geological  structure  of  the  country. 
In  speaking  of  the  Red  and  Assiniboine  rivers  he  says  : — '  In  some 
parts  there  are  rapids,  caused  by  occasional  beds  of  limestone  and 
gravel ;  but  in  general  they  have  a  sandy  bottom.  This  lake  in  com- 
mon with  those  of  this  country,  is  bounded  on  the  north  with  banks 
of  black  and  gray  rock  and  on  the  south  by  a  low,  level  country,  occa- 
sionally interrupted  with  a  ridge  or  bank  of  limestones,  lying  in  stratas, 
and  rising  to  the  perpendicular  height  of  from  twenty  to  forty  feet ; 
these  are  covered  with  a  small  quantity  of  earth  forming  a  level  sur- 
face, which  bears  timber,  but  of  a  moderate  growth  and  declines  to  a 
swamp.' 


Digitized  by 


Googh 


92   G  LAKB  WHmiPBG. 

LimeBtone  is  also  mentioned  on  the  Saskatchewan  at  the  Grand 
Rapids  and  above. 

(Voyages  from  Montreal,  by  Alex.  Mackenzie,  London,   1801,  4to# 
pp.  Ixiv  and  Ixvi.) 

Daniel  W.  Harmon,  1800-1819. 

D.  W.  Harmon  in  1800  crossed  Lake  Winnipeg  from  the  mouth  of 
Winnipeg  River  to  the  mouth  of  the  Little  Saskatchewan  River  on 
his  way  to  Swan  River,  and  in  1805  having  descended  the  Assiniboine 
he  crossed  from  the  mouth  of  Red  River  to  Winnipeg  River.  The 
same  year  he  returned  west  to  the  fort  on  the  South  Branch  and  in 
1807  again  returned  to  Winnipeg  River  on  his  way  to  Fort  William. 
In  1808  he  crossed  the  lake  on  his  way  to  Peace  River  and  thence  to 
New  Caledonia.  In  1809  he  passed  east  by  the  same  route  on  his  way 
to  Montreal.  Though  his  journal  is  interesting,  as  giving  much  useful 
information  about  the  character  of  the  country  and  its  inhabitants  at 
that  time,  he  nowhere  speaks  about  the  rocks  or  soil  around  Lake 
Winnipeg. 

(A  Journal  of  Voyages  and  Travels  in  the  interior  of  North  America, 
by  Daniel  Williams  Harmon.     Andover  1820.) 

Abel  Edwards,  1812. 

<  Notes  taken  during  the  summer  of  1812,  on  a  journey  from  T<»rk 
Fort,  Hudson's  Bay,  to  Lake  Winnipeg  and  the  Red  River,  by  Mr. 
Abel  Edwards,  surgeon  at  the  settlement  on  Red  River ;  together  with 
a  description  of  the  specimens  collected  by  Mr.  Edwards  and  by  Mr. 
Hold 8 worth,  surgeon  at  York  Fort,'  is  the  title  of  a  paper  in  which 
the  water  and  depth  of  the  lake  is  described.  *  The  coast  on  the  eastern 
side,  until  you  arrive  at  the  Straits  is  low  and  sandy,  but  numerous 
rocks  lie  concealed  at  a  little  distance  from  the  land.  In  the  Strait 
the  coasts  on  both  sides  are  bold  and  rocky.'  Two  specimens  from 
this  lake  are  described,  one  a  coarse-grained  granite  from  an  island 
north  of  Blood  vein  River  and  the  other  '  a  grayish  fine-grained  rock 
consisting  of  quartz  and  mica  with  some  carbonate  of  lime  from  the 
west  side  of  the  lake  near  Buffalo  Island.' 

(Trans.  Geol.  Soc.,  Ist  Series,  vol.  v.,  London,  1821,  pp.  606-607.) 

Gabriel  Franchbbb,  1814. 

In  June,  1814,  Gabriel  Franchere  on  his  way  from  the  Columbia 
River,  crossed  Lake  Winnipeg  from  the  Saskatchewan  to  the  Winnipeg 
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River.     A  short  description  is  given  of  the  general  character  of  the 
lake. 

(Narrative  of  a  voyage  to  the  North-west  Coast  of  America,  in  the 
years  1811,  1812,  1813  and  1814  by  Gabriel  Franchere,  English  Edi- 
tion 12  mo.,  New  York,  1854,  pp.  329-330.) 

Frakklik  and  Richardson.  1819-1822. 

Captain  (afterward  Sir  John)  Franklin  and  Dr.  (afterward  Sir 
John)  Richardson,  travelled  through  the  northern  portion  of  Lake 
Winnipeg,  from  October  7th  to  9th,  1819.  On  the  return  journey 
they  reached  Norway  House  on  July  4th,  1822,  on  their  way  back  to 
York  Factory.  Brief  notes  are  given  in  his  narrative  describing  the 
north  shore  and  the  limestone  of  the  west  shore,  north  of  the  Saskat- 
chewan River. 

(Franklin's  Journey  to  the  Polar  Sea,  4to,  1823.) 

Franklin,  1825-1827. 

In  February,  1825,  Capt.  John  Franklin,  with  Dr.  Richardson, 
Lieut.  Back,  Mr.  Kendall  and  Mr.  Drummond  embarked  at  Liverpool 
for  New  York.  Thence  they  passed  westward  to  Fort  William,  and 
proceeded  by  the  old  north-west  route  to  Cumberland  House  and  west 
to  Great  Slave  Lake.  On  their  way  east  in  the  summer  of  1827,  they 
went  from  Cumberland  to  Norway  House  by  the  north  end  of  the 
lake,  and  thence  down  the  lake  to  Fort  Alexander,  from  which  place 
they  proceeded  to  Montreal  by  the  Ottawa  River  route.  In  passing 
Ottawa,  Franklin  laid  the  corner  stone  of  the  Rideau  Canal  Locks,  in 
August,  1827. 

In  Appendix  I.  to  Franklin's  Narrative,  Dr.  Richardson  gives  an 
account  of  the  limestone  of  Lake  Winnipeg  and  the  Saskatchewan 
River.  He  first  gives  its  colour,  structure,  fracture  and  other  general 
characters.  He  then  enumerates  the  fossil  forms  found  in  the 
exposures  at  the  first  and  second  rocky  points.  On  pages  54-57  he 
says  : — *  In  the  flat  limestone  strata  near  its  foot,  [Pasquia  Hills] 
there  are  salt  springs,  from  which  the  Indians  sometimes  procure  a 
considerable  quantity  of  salt  by  boiling,  and  there  are  several  sulphur- 
eous springs  within  the  formation.'  *  *  *  The  line  of  contact  of 
the  limestone  with  primitive  rocks  of  Lake  Winnipeg  is  covered  with 
water ;  but  at  the  Dog's  Head,  and  near  the  north  end  of  Beaver  Lake, 
they  are  exposed  within  less  than  a  mile  of  each  other.  To  the  south- 
ward of  the  Dog's  Head,  in  Lake  Winnipeg  and  a  few  other  quarters, 
some  schistose  rocks,  belonging  to  the  transition  series,  are  interposed 
between  the  two  formations.' 
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A  little  farther  on  he  states  that  the  limestone  of  Lake  Winnipeg  is 
probably  of  the  same  age  as  that  on  Elk  and  Slave  rivers,  but  that  it 
differs  in  that  it  contains  little  or  no  petroleum. 

(Narrative  of  a  Second  Expedition  to  the  shores  of  the  Polar  Sea  in 
1825,  1826  and  1827,  by  John  Franklin,  Capt.  &c.  Appendix  I.  by 
Dr.  John  Riohaitlson.) 

In  the  maps  of  Lake  Winnipeg  accompanying  this  narrative,  gneiss 
and  greywack^  is  marked  south  of  the  narrows  on  the  east  side  of  the 
lake,  while  north  of  this,  limestone  is  marked  on  the  west  shore. 

Major  Long,  1823. 

The  expedition  under  the  command  of  Major  Long,  sent  out  by  the 
United  States  Government  in  1823  to  determine  the  position  of  the 
International  boundary  at  the  Red  River,  proceeded  down  to  Lake 
Winnipeg,  after  having  accomplished  their  mission.  The  return  jour- 
ney was  made  up  the  Winnipeg  River  and  through  the  Lake  of  the 
Woods  eastward  to  Lake  Superior.  Mr.  W.  H.  Keating,  the  geologist 
to  the  expedition,  in  his  narrative  notes  the  presence  of  primitive  rocks 
on  the  Winnipeg  River.  He  also  adds  : — *  It  appears  probable  from 
all  the  information  which  we  have  collected,  that  the  whole  of  the 
eastern  shore  of  Lake  Winnepeek,  is  occupied  by  a  primitive  formation 
while  the  western  is  composed  of  secondary,  and  these  probably  lime- 
stone, rocks.  This  accounts  for  the  fact  that  the  prairies  are  limited 
to  the  east  by  that  lake,  while  they  extend  as  far  north  as  the  Sas- 
katchewan and  to  a  considerable  distance  up  that  stream.  It  apfx^an 
to  us  by  no  means  improbable  that  the  excavation  of  this  lake  was 
occasioned  by  the  earlier  decomposition  of  the  strata  at  the  junction 
of  the  two  formations.' 

(Narrative  of  an  Expedition  to  the  source  of  the  St.  Peters  River, 
compiled  by  W.  H.  Keating,  A.M.,  Ac,  London,  1825.) 

J.  J.    BiGSBY. 

Dr.  John  Bigsby  in  an  article  in  the  American  Journal  of  Science, 
vol.  VIII,  1824,  pp.  60-88  mentions  the  limestones  of  Lake  Winnipeg 
■and  Cedar  Lake  as  probably  of  the  age  of  the  mountain  limestone  of 
the  Carboniferous  of  Europe.  He  also  mentions  finding  several  fossils 
in  the  loose  rocks  of  the  Lake  of  the  Woods. 

Capt.  Back,  1833-1835. 

On  the  17th  of  February,  1833,  Captain  Back  accompanied  by  Mr. 
Hichard  King,  sailed  from  Liverpool  for  New  York,  whence  he  pro- 
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<?eeded  to  Montreal.  Here  he  embarked  in  canoes,  ascended  the  Otta- 
wa, crossed  lakes  Huron  and  Superior  and  arrived  at  Fort  William 
May  20th.  From  here  he  proceeded  to  Fort  Alexander  at  the  mouth 
of  Winnipeg  River,  where  he  arrived  on  June  6th.  He  then  traversed 
Liake  Winnipeg  to  Norway  House,  from  which  place  he  crossed  to  the 
Saskatchewan  and  Cumberland  House,  and  proceeded  via  Isle  k  la 
Orosse  to  Great  Slave  Lake.  In  the  summer  of  1835  he  retraced  his 
way  through  Lake  Winnipeg  and  back  to  Montreal.  On  page  52  of 
his  narrative,  Back  mentions  that  the  east  side  of  Lake  Winnipeg  is 
<x>mpo8ed  of  smoothed  and  rounded  granitic  rocks  of  little  altitude. 

He  speaks  of  ridges  of  sand  and  of  the  water  rising  in  the  lake.  On 
page  60  he  speaks  of  laminated  clays  at  the  north  end  of  the  lake,  west 
of  which  are  limestone  rocks.  In  appendix  IV.,  W.  H.  Fitton, 
naturalist  to  the  expedition,  quotes  a  letter  from  Mr.  Stokes,  concer- 
ning the  Orthocerata  found  by  Dr.  Richardson  and  Capt.  Back  on  Lake 
W^innipeg,  comparing  them  with  those  described  by  Bigsby  from  Lake 
Huron.  *  There  is  also  one  specimen  which  though  not  in  good  pre- 
servation, is  doubtless  a  Catenipora  or  chain  coral,  a  genus  character- 
istic of  the  older  transition  limestones,  in  which  beds  also,  OrtJiocerata 
are  common.' 

(Narrative  of  the  Arctic  Land  Expedition  <fec.,  in  the  years  1833, 
1834  and  1835  by  Capt.  Back,  R.  N.  8vo.  London,  1836.) 

Sib  John  Richardson,  1848. 

On  the  10th  of  April,  1848,  Sir  John  Richardson  and  Mr.  John 
Rae  landed  at  New  York,  and  proceeded  to  Montreal  by  Lake 
-Champlain  and  thence  by  steamer  through  the  lakes  to  Sault  Ste. 
Marie,  which  they  reached  on  April  29th.  Here  they  took  canoes  for 
the  remainder  of  the  journey,  passing  through  Lake  Winnipeg  the  first 
week  in  June  on  their  way  to  the  Mackenzie  River.  In  August,  1848, 
he  again  traversed  Lake  Winnipeg,  calling  at  Norway  House,  and  then 
travelling  along  the  east  shore  of  the  lake.  On  pages  62-70  of  his 
account  he  says  : — *  When  we  descended  to  Lake  Winnipeg  we  came 
upon  epidotic  slates,  conglomerates,  sandstones  and  trap  rocks,  similar 
to  those  which  occur  on  the  northern  acclivity  of  the  Lake  Superior 
basin  ;  and  after  passing  the  straits  of  Lake  Winnipeg,  we  have  the 
granite  rocks  on  the  east  shore,  and  Silurian  rocks  (chiefly  birds-eye 
limestone)  on  the  west  and  north,  the  basin  of  the  lake  being  mostly 
-excavated  in  the  limestone.  The  two  formations  approach  nearest  to 
each  other  at  the  straits  in  question,  where  the  limestone,  sandstone, 
-epidotic  slates,  green  quartz  rock,  greenstone,  gneiss.and  granite,  occur 
in  the  close  neighbourhood  of  each  other.' 
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He  then  goes  on  to  give  the  general  character  of  the  coast  line  and 
the  mode  of  formation  of  bars  and  marshes  around  the  shore.  '  Con- 
siderable sheets  of  water  are  also  cut  off  on  the  north-west  side  of  the 
lake,  where  the  birds-eye  limestone  forms  the  whole  of  the  coast.' 

He  also  mentions  the  influence  the  ice  has  in  shoving  up  boulders  on 
the  shore.  In  Appendix  No.  i,  he  also  refers  to  the  physical  features 
of  the  Winnipeg  valley. 

(Arctic  Searching  Expedition,  &c,  by  Sir  John  Richardson,  London, 
1851,  New  York,  1854.) 

D.  D.  OwBN,   1848. 

In  the  summer  of  1848,  David  Dale  Owen,  while  making  a  geological 
survey  of  Wisconsin,  Iowa  and  Minnesota,  for  the  United  States  gov- 
ernment, descended  the  Red  River  to  Lake  Winnipeg  and  ascended 
the  Winnipeg  River  to  Lake  of  the  Woods  and  thence  to  Lake 
Superior.  He  describes  the  character  of  the  country  around  Upper 
Fort  Garry  (or  Winnipeg)  and  the  rock  exposures  at  Lower  Fort 
Garry,  giving  a  list  of  fossils  and  analyses  of  two  specimens  of  the 
rock.  The  beds  are  stated  to  be  of  the  same  age  as  the  Upper  Mag- 
nesian  limestone  of  Wisconsin.  He  also  describes  the  exposures  on 
Lake  Winnipeg,  east  of  Red  River  at  Poplar  Point,  and  in  a  small 
bay  near  Big  Swamp  Point. 

(Report  of  a  Geological  Survey  of  Wisconsin,  Iowa  and  Minnesota, 
by  David  Dale  Owen,  United  States  Geologist,  Philadelphia,  1852.) 

Red  River  Exploring  Expedition,  1857-58. 

The  expedition  to  explore  the  country  between  Lake  Superior  and 
Red  River  was  placed  under  the  command  of  Geo.  Gladman  with  S.  J. 
Dawson,  surveyor;  and  Prof.  H.  Y.  Hind,  geologist.  The  parties 
started  out  during  July,  1857,  and  pushed  through  to  Fort  Garry. 
The  first  report  for  1 858  contains  letters  descriptive  of  the  country 
between  Lake  Superior  and  Red  River,  and  in  it  Prof.  Hind  outlines 
a  report  on  the  country. 

lu  the  spring  of  1858  the  expedition  was  divided  under  the  direction 
of  S.  J.  Dawson  and  Prof.  Hind,  and  the  final  reports  form  Appendix 
No.  4  to  the  Seventeenth  volume  of  the  Journals  of  the  Legislative 
Assembly  of  the  province  of  Canada,  Session  1859.  The  report  by  S. 
J.  Dawson  contains  a  short  description ]of  the  country  and  large  maps 
and  profiles.  That  by  Prof.  Hind  deals  more  fully  with  the  geology 
of  the  Lake  Winnipeg  basin  than  any  previous  one,  and  some  of  his 
notes  and  descriptions  are  quoted  in  the  body  of  the  present  report. 
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S.  H.  SCUDDER,  1860. 

In  1860,  Mr.  S.  H.  Scudder  made  a  canoe  trip  from  Fort  Garry  to 
The  Pas  on  the  Saskatchewan  River.  He  described  the  Orthoptera 
collected  by  him,  in  the  Canadian  Naturalist,  vol.  VII.,  1862  (pp.  283- 
288).  He  does  not  there  make  any  notes  on  the  K^^ology.  Sub- 
sequently he  published  an  account  dealing  more  especially  with  the 
incidents  of  the  journey,  and  in  this  are  a  few  references  to  the  char- 
acter of  the  coast  on  the  west  side  to  the  mouth  of  the  Saskatchewan 
River. 

(The  Winnipeg  Country,  or  roughing  it  with  an  eclipse  party,  by  a 
Rochester  fellow.    Boston  :  Cupples  Upham  k  Company.    1886.    8  vo.) 

A.  R.  C.  Selwyn,  1872-73. 

In  the  summer  of  1872,  Dr.  A.  R.  C.  Selwyn  descended  the  Win- 
nipeg River  and  coasted  the  south  east  shore  of  Lake  Winnipeg  to  the 
mouth  of  Red  River.  The  following  summer  he  traversed  the  lake 
from  the  mouth  of  Saskatchewan  River  to  the  Red  River.  His 
reports  refer  to  the  superficial  deposits  of  the  south-east  shore,  and  he 
also  notes  the  presence  of  the  limestone  on  the  west  side. 

(Reports  of  Progress,  Geol.  Surv.  Can.,  1872-73  and  1873-74.) 

R.  Bell,  1874  and  1878. 

In  1874  Dr.  R.  Bell  descended  the  Little  Saskatchewan  River  from 
Lake  Manitoba  and  followed  the  shore  to  the  mouth  of  Red  River. 
He  gives  a  short  account  of  the  limestone  cliflfe  as  far  as  Dog  Head. 

Returning  from  Hudson  Bay  in  1878  he  gives  a  short  account  of 
the  character  of  the  Laurentian  rocks  of  the  east  shore  with  lists  of 
strikes  of  the  gneisses  and  direction  of  the  glacial  striae.  An  uncol- 
oured  map  of  Lake  Winnipeg  is  published  with  this  report. 

(Reports  of  Progress,  Geol.  Surv.  Can.,  1874-75  and  1877-78.) 

A.  S.  Cochrane,  1882. 

In  1882  Mr.  A.  S.  Cochrane  made  track-surveys  of  Berens  River  to 
above  Family  Lake,  Pigeon  River  for  fifteen  miles  of  its  course.  Big 
Black  River  for  eighty-two  miles  from  its  mouth  and  Poplar  River 
from  a  portage  from  Big  Black  River  to  its  mouth.  He  also  made  a 
sketch  survey  from  Norway  House  to  Grand  Rapids. 

(Report  of  Progress,  Geol.  Surv.  Can.,  1880-82  Summary,  pp.  16-17.) 
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T.  C.  WteVoN,  1884. 

A  large  collection  of  fossils  was  made  by  Mr.  Weston  from  the 
rocks  of  the  west  shore  from  Cat  Head  south  to  the  Red  River. 

(Annual  Report,  Geol.  Surv.  Can.,  vol.  I,  (N.  S.),  1885,  p.  26a.) 

A.  P.  Low,  1886. 

In  1886,  Mr.  A.  P.  Low  crossed  Lake  Winnipeg  from  Red  River  to 
Berens  River  and  ascended  the  latter  to  a  portage  to  the  head-waters 
of  the  Severn  River.  His  observations  are  confined  to  the  valley  of 
the  Berens  River  and  to  that  of  the  Severn. 

(Annual  Report,  Geol.  Surv.  Can.,  vol.  II,  (N.S.),  1886,  part  F.) 

F.  W,  WiLKiNB,  1886. 

In  the  summer  of  1886,  F.  W.  Wilkins  under  instructions  from  the 
Dominion  Lands  Branch  of  the  Department  of  the  Interior  made  a 
micrometer  survey  of  the  shore  of  Lake  Winnipeg.  In  his  account  of 
this  work  he  gives  a  running  description  of  the  lake  and  the  adjoining 
country. 

(Department  of  the  Interior,  Report  for  1886,  part  II.) 
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To  G.  M.  Dawson,  C.M.G.,  LL.D.,  F.R.S., 

Director  J  Geological  Survey  of  Canada. 

Sib, — I  beg  to  submit  herewith  a  report  on  the  Geology  of  the  area 
comprised  in  the  north-west  quarter-sheet  of  the  'Eastern  Town- 
ships' map,  or  Three  Rivers  Sheet,  of  the  province  of  Quebec. 
The  area  lies  chiefly  to  the  north  of  the  St.  Lawrence  River,  and  has 
been  surveyed  in  part  by  several  members  of  the  staff  of  the  Geological 
Survey,  at  various  times  since  1868.  The  final  report  has,  however, 
owing  to  various  reasons,  been  delayed  up  to  the  present. 

I  am,  Sir, 

Your  obedient  servant, 


R.  W.  ELLS. 


Ottawa,  December,  1898. 
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Note. — All  the  bearings  mentioned  in  this  Report  are  referred  to  the 
true  meridian. 
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GEOLOGY  OF  THE  THREE  RIYERS  MAP-SHEET 


NORTH-WESTERN  SHEET 

OF  THE 

'EASTEEN  TOWNSHIPS^  MAP 

QUEBEC. 

By  R.  W.  ells. 


The  present  report  includes  the  result  of  work  done  by  several 
members  of  the  Greological  Survey  staff.  It  refers  to  the  area  com- 
prised in  the  north-west  quarter-sheet  of  the  *  Eastern  Townships ' 
map,  known  as  the  *  Three  Rivers  Sheet.'  It  must  be  explained, 
however,  that  this  sheet,  completing  its  series  of  four,  does  not  com- 
prise any  part  of  the  *  Eastern  Townships '  of  Quebec,  properly  so- 
called. ' 

The  projection  of  this  series  of  map-sheets  was  laid  down  over 
thirty  years  ago  by  the  late  Robert  Barlow,  who  for  more  than  a 
quarter  of  a  century  was  the  chief  draughtsman  to  the  Geological  Sur- 
vey. Although  first  engraved  in  1868,  important  changes  of 
opinion  as  to  the  interpretation  of  several  geological  problems  met  with  Former 
in  the  area  to  the  east  of  the  St.  Lawrence  River,  interfered  with  its  P^^li^^^^io"^ 
official  publication  as  a  geological  map  for  nearly  twenty  years,  and 
the  first  map  in  the  series,  known  in  the  catalogue  as  the  ^  Sherbrooke 
Sheet,\  only  appeared  in  1886.  This  was  followed  in  1887-88  by  the 
<  Quebec  Sheet,'  which  completed  the  eastern  half  of  the  series.  In 
the  report  for  1894  the  south-west  or  ^  Montreal  Sheet '  appeared, 
and  in  1895  a  portion  of  the  sheet  under  consideration,  or  *  Three 
Rivers  Sheet,'  was  published  in  connection  with  a  special  report  by 
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Dr.  F.  D.  Adams  on  the  anorthosite  areas  situated  to  the  north-west  of 
Montreal.  In  the  meantime,  new  surveys  and  explorations  had  aoou- 
mulated  in  such  amount  as  to  render  it  necessary  to  re-engrave  more 
than  half  the  area  of  the  sheet. 

Earlier  Geological  explorations  have  been  carried  on  at  different  times  in 

^tb^^^ct.  ^^^^  district  since  1852.  The  results  of  the  examinations  for  that  year 
appeared  in  the  Report  of  the  Oeological  Survey  for  1852-53,  and  sub- 
sequently, in  condensed  form,  in  the  Geology  of  Canada,  1863.  These 
results,  however,  related  merely  to  the  distributipn  and  delineation  of 
the  Palaeozoic  formations  which  lie  to  the  north  of  the  River  St.  Law- 
rence, and  in  its  more  immediate  vicinity,  since,  prior  to  the  publica- 
tion of  the  volume  referred  to  for  1863,  but  little  attempt  was  made 
to  mark  the  distribution  of  the  several  members  of  the  crystalline 
rocks  in  this  district. 

Mr.  James  In  connection  with  the  earlier  work  in  this  field,  may  be  mentioned 

ic  a  n.  ^1^^^  ^£  -1^^  James  Richardson,  one  of  the  first  explorers  on  the  staff; 
who,  in  1852,  made  a  series  of  paced  surveys  in  the  district  along  the 
lower  portion  of  the  St.  Maurice  River,  and,  farther  west,  along 
L'Assomption  and  Lac  Ouareau  rivers,  as  also  in  the  vicinity  of 
Joliette  (then  called  the  village  of  Industry),  Eildare  and  along 
the  Chicot  River. 
Sir  W.  E.  In  the  same  year.  Sir  W.  E.  Logan  also  made  a  series  of  paced  sor' 

^^^^^^"^  veys  in  the  area  along  the  lower  part  of  the  Batiscan  River,  as  well  as 

in  the  vicinity  of  the  St.  Maurice,  near  the  town  of  Three  Riven. 
This  work  of  Richardson  and  Logan  was  largely  undertaken  to 
determine  the  boundaries  of  the  several  formations  of  the  sedi- 
mentary rocks  from  the  Potsdam  sandstone  to  the  Lorraine  shales.  All 
the  divisions  of  the  PalsBozoic  series  between  these  two  are  appar- 
ently developed  in  the  flat  country  bordering  on  the  St.  Lawrence^ 
between  Montreal  and  Quebec,  before  reaching  the  higher  ground 
occupied  by  the  gneissic  and  granitic  rocks. 

Mr.  Jamee  In  1868,  exploratory  work  was  again  taken  up  by  Mr.  James  Lowe, 

in  the  northern  portion  of  the  area.  In  that  year  Mr.  Lowe  made  a 
traverse  from  the  upper  part  of  the  Rouge  River  to  the  head- waters  of 
the  Mattawin.  In  the  following  year,  this  was  supplemented  by  a  sor 
vey  of  the  Brassard  road,  which  leads  from  the  village  of  St.  Jean  de 
Matha,  in  the  county  of  Joliette,  to  the  village  of  St.  Michel  dee 
Saints  on  the  upper  part  of  the  Mattawin,  and,  continuing  his  survey, 
he  carried  an  exploratory  line  to  the  head-waters  of  the  Riviere  da 
Post,  or  Clear  Lake  River,  reaching  the  northern  limit  of  the  map- 
sheet. 


Lowe. 
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Further  to  the  north,  Mr.  A.  Webster  made  a  section  of  the  rocks  ^\  ^ 

t.,,  Webster, 

along  what  is  known  as  the  Arcand-Temple  line,  which  leaves  the 

St.  Maurice  River  at  a  distance  of  about  seventy  miles  in  a  direct 

line  above  the  mouth  of  the  Mattawin,  and  extends  south-west  to 

Lake    Atikomah,  a  distance  of  thirty  miles.     The  continuation  of 

this  line  of  section  was  made  east  of  the  St.  Maurice  for  a  distance 

of  ten  miles. 

In  1870,  Mr.  James  Richardson,  still  farther  north,  carried  an  explor-  Mr.  James 
atory  survey  from  the  Mistassini  River  to  the  head  of  the  Gatineau 
River,  and  descended  the  latter  to  the  mouth  of  the  Desert^  which  is 
about  ninety  miles  north  of  the  city  of  Ottawa.  In  this  traverse  the 
upper  portion  of  the  St.  Maurice  was  followed  to  the  height-of-land  at 
the  head  of  the  Gatineau.  These  two  lines  of  exploration,  though 
situated  to  the  north  of  the  present  map-sheet,  are  of  importance 
as  affording  much  information  relative  to  the  geological  structure 
of  the  area  as  the  height-of-land  is  approached,  since  they  enable  Country  about 
us  to  carry  the  lines  observed  in  the  northern  portion  of  our  i^^d.*^^  ° 
sheet,  northward,  almost  to  the  watershed  between  the  St.  Lawrence 
waters  and  those  flowing  into  James  Bay.  On  this  latter  exploration 
by  Richardson  the  rock  exposures  are  comparatively  few,  as  is  indeed 
the  case  throughout  much  of  this  northern  area,  owing  to  the  fact  that 
most  of  the  surface  of  the  country  in  this  direction  is  comparatively 
level  and  is  covered  to  a  great  extent  with  sand  and  gravel  drift.  The 
rocks  seen  throughout  are,  for  the  most  part,  gneisses  of  the  type 
usually  found  in  the  district  north  of  the  Ottawa,  and  the  same  may 
be  said  of  those  found  on  the  line  of  section  made  by  Mr.  Webster, 
where  the  gneiss  is  grayish  and  hornblendic,  or  reddish,  and  sometimes 
garnetiferous,  resembling  the  prevalent  gneisses  of  the  St.  Law- 
rence and  lower  Ottawa  districts.  They  are  thus  identified  with  those 
included  in  the  Grenville  series,  rather  than  with  those  belonging  to 
what  has  been  styled  the  Fundamental  Gneiss. 

Throughout  these  more  northerly  lines  of  exploration  a  series  of  Anticlinal 
well-defined  anticlines  is  seen.     The  strike  is  generally  to  the  north  *^^^*^^*^* 
or  north-east  and  the  dip  changes  in  several  places  from  east  to  west. 
The  angles  of  inclination  are  generally  low. 

In  1870,  Mr.  McOuat  was  sent  to  carry  out  a  series  of  paced  surveys  Mr.  W. 
in  the  area  to  the  north  of  the  St.  Lawrence.    Ho  spent  several  months  ^^^*- 
in  the  lower  part  of  the  Batiscan  district  and  farther  west,  in  the 
area  along  the  Riviere  du  Loup  (en  haut).     In  1871,  and  in   the 
following  year  Mr.  A.  Webster  made  a  number  of  paced  surveys  of 
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roads  in  the  district  comprising  L'Achigan,  Joliette  and  St.  Jean  de 
Matha,  and  also  both  to  the  east  and  west  of  Three  Rivers. 

Still  later,  in  1879  and  1880,  Mr.  L.  R.  Ord  carried  on  somewhat 
extensive  explorations  and  made  surveys  with  the  micrometer  telescope 
and  by  pacing,  in  the  area  lying  north  and  south  of  the  Mattawin  River, 
and  completed  an  instrumental  survey  of  that  stream  from  St  Michel 
des  Saints  to  its  junction  with  the  St.  Maurice.  In  connection  with 
his  work,  surveys  were  also  made  of  many  of  the  hitherto  little  known 
lakes  and  streams  that  are  tributary  to  the  Mattawin,  both  from  the 
north  and  south,  and  our  knowledge  of  the  geology  o!  the  district 
was  greatly  increased. 

In  1880,  Mr.  R.  G.  McConnell  made  a  number  of  road  surveys  in 
the  district  between  St.  Jean  de  Matha  and  the  lower  St.  Maurice  in 
the  vicinity  of  Shawenegan.  These  extended  north  to  the  Wapizagonke 
and  Piles  lakes  and  south  to  Hunterstown  on  the  Riviere  du  Loup. 
This  work  led  to  the  delineation  of  a  large  area  of  reddish  granite 
which  occurs  to  the  east  of  St.  Gabriel  de  Brandon.  He  also  located 
several  masses  of  anorthosite  rock  that  are  important  features  in  the 
geology  of  this  district. 

In  1887  and  the  three  following  years.  Dr.  F.  D.  Adams  made  close 
investigations  over  a  considerable  area  in  the  western  portion  of  the 
map-sheet^  more  especially  in  determining  and  outlining  the  extensive 
masses  of  anorthosite  rock  that  are  found  to  the  north-east  of  the  town 
of  St.  Jeroma  In  this  connection,  examinations  were  also  made  along 
a  portion  of  the  Mattawin^and  of  a  number  of  lakes  and  streams 
adjacent  to  it.  The  result  of  this  work  has  already  appeared  on  the 
map  of  the  south-west  portion  of  this  area. 

In  1891,  Mr.  A.  P.  Low  examined  and  mapped  the  geology  of  that 
part  of  the  map-sheet  lying  to  the  east  of  the  St.  Maurice  River,  in 
continuation  of  his  work  in  the  north-west  portion  of  the  *  Quebec 
Sheet '  which  adjoins  it  on  the  east.  Most  of  the  roads  in  this  district 
were  surveyed  by  his  assistants. 

In  1891  and  the  two  following  years,  Mr.  N.  J.  Giroux  endeavoured 
to  complete  the  surveys  in  the  area  to  the  west  of  the  St.  Maurice,  and 
made  surveys,  chiefly  with  the  micrometer  and  odometer,  of  most  of 
the  streams,  lakes  and  roads  between  the  northern  limit  of  the  sheet 
and  the  southern  limit  of  the  crystalline  rocks,  in  so  far  as  this  had 
not  been  already  done. 

Dr.  R.W.E11«      During  the  season  of  1898  the  writer  of  this  report  traversed  much 
of  the  area  along  the  Mattawin  and  as  far  north'as  the  head-waters  of 
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the  Vermilion  and  Manouan  riverS)  almost  reaching  the  west  end  of 
Webster's  section  of  1870.  His  examinations  extended  as  far  east  as 
the  St.  Maurice  at  Grandes  Piles,  and  included  a  portion  of  the  area 
between  Joliette,  St.  Gabriel  de  Brandon  and  the  country  to  the  north 
and  east  of  that  district. 

It  may  be  said,  therefore,  that  the  greater  portion  of  the  area 
included  in  this  map-sheet,  has  been  carefully-  examined.  Much  of 
this  work  has  been  done  in  places  of  which  no  maps  existed  ;  and  this 
feature  has  necessitated  a  large  amount  of  topographical  delineation. 
As  a  result  of  the  compilation  of  the  large  amount  of  material  which 
has  thus  been  collected  from  so  many  sources,  together  with  much 
that  has  been  secured  from  the  Crown  Lands  Department  at  Quebec* 
the  accompanying  map  may  be  regarded  as  fairly  complete  in  both 
topographical  and  geological  details. 


GENERAL  CHARACTER  AND  TOPOGRAPHICAL 
FEATURES  OF  THE  DISTRICT. 

The  area  embraced  in  this  map-sheet  is  about  6,912  square  miles.  Area. 
Of  this  a  very  large  portion  is  unsettled  and  without  means  of  com- 
munication except  by  canoe  and  portage  routes.  The  line  of  the  prin- 
cipal settlements  extends  north  of  the  St.  Lawrence  River  from  twenty 
to  thirty  miles.  Beyond  this  the  only  road  open  for  vehicles  to  the 
Mattawin  is  that  known  as  the  Brassard  road,  which  crosses  the  town- 
ships of  Courcelles  and  Provost,  and  reaches  the  river  in  the  township 
of  Brassard.  Here  roads  follow  the  Mattawin  for  about  six  miles  Physical 
to  the  east  and  west  of  the  village  of  St.  Michel  des  Saints.  Along 
the  Brassard  road  are  the  villages  of  Ste.  Emilie  d'Energie  and  St. 
Z^non.  This  road  is  the  only  route  by  which  this  northern  country 
can  be  reached  by  vehicle.  Along  the  St.  Maurice,  above  Grandes 
Piles,  which  is  the  northern  terminus  of  a  railway  and  important  as 
the  seat  of  the  charcoal  kilns  of  the  Radnor  Iron  Company,  communi- 
cation is  had  with  the  upper  part  of  the  river  to  the  settlement  of  La 
Tuque  by  several  small  steamers  for  a  distance  of  about  seventy-five 
miles.  This  area  is  almost  untraversed  by  roads.  The  whole  northern 
part  of  the  district  is  therefore  practically  an  unsettled  wilderness,  Game, 
abounding  in  large  game,  comprising  bear,  moose,  caribou  and  deer. 
The  beaver  is  yet  plentiful  along  most  of  the  rivers  tributary  to  the 
Mattawin,  and  many  of  the  lakes  are  well  stocked  with  fish,  pike  being 
the  most  plentiful,  though  trout  abounds  in  some  of  the  inland  lakes. 


Digitized  by 


Googh 


10  J 


QUEBEC. 


St.  Maarioe 
River. 


Mattawin 
River. 


Exploration  is,  however,  rendered  comparatirely  easy  by  the  number 
of  streams  and  lakes  which  are  everywhere  found,  though  the  por- 
tages are  in  many  cases  long  and  difficult. 

Of  the  many  rivers  that  traverse  this  area  north  of  the  St  Law- 
rence River,  the  principal  is  the  St.  Maurice.  This  stream  rises  near 
the  sources  of  the  Ottawa,  the  Gatineau  and  Li^vre,  and  after  a  course 
of  some  three  hundred  miles  empties  into  the  St.  Lawrence  at  the  city 
of  Three  Rivers,  nearly  ten  miles  below  Lake  St.  Peter.  It  has  many 
tributaries,  the  chief  of  which  on  the  west  are  the  Mattawin  and  the 
Vermilion.  The  former  of  these  traverses  the  entire  north-western 
portion  of  the  area  under  discussion,  and  takes  its  rise  in  lakes  near 
the  head-waters  of  the  Rouge  River.  Several  of  its  upper  branches 
unite  with  the  main  stream  not  far  from  the  village  of  St.  Michel  des 
Saints,  whence  the  Mattawin  becomes  a  large  river,  flowing  with  a  gen- 
erally slow  current  to  the  St.  Maurice,  but  broken  by  many  rapids  and 
falls,  necessitating  about  thirty  portages.  There  are  but  few  branches 
from  the  south  and  none  of  any  length,  as  the  heigh t-of -land  between 
this  river  and  the  St.  Lawrence  is  rarely  more  than  eight  to  ten  miles 
distant. 

Branches  of  From  the  north,  however,  in  addition  to  the  several  branches  that 
froi^he^^h  «^*®  a^"^  fifteen  miles  above  St.  Michel  village,  there  are  several 
important  tributaries,  some  of  which  are  connected  with  large  chains  of 
lakes.  Of  these  the  principal  are  the  Milieu,  which  enters  the  Mattawin 
about  eight  miles  below  the  village  of  St.  Michel,  and  the  Post  or 
Clear  Lake  River,  which  comes  in  two  miles  further  north.  The 
former  of  these  takes  its  rise  within  a  short  distance  of  the  upper 
waters  of  the  Manouan,  but  from  its  very  rough  character  along  a 
considerable  portion  of  its  course  is  rarely  used  as  a  connecting  route 
between  the  Mattawin  and  the  northern  waters.  The  Post  takes  its  rise 
in  Lake  Clear,  which  is  about  six  miles  long  by  three  miles  in  width, 
and  is  separated  from  the  waters  of  the  Vermilion  by  a  sand  and  gravel 
ridge  which  has  an  elevation  of  about  sixty  feet,  the  portage  between 
the  two  rivers  being  less  than  half  a  mile  in  length. 

Canoe-routes.  From  the  west  side  of  the  Post,  canoe-routes  reach  the  Manouan 
waters  also  by  means  of  the  Hamel  Brook,  or  by  the  Long  Ijoke  River, 
into  Crooked  Lake,  whence  Long  Lake  is  reached  by  a  portage  1,400 
paces  long.  Long  Lake  has  a  length  of  nearly  twelve  miles,  extending 
to  the  north-west,  and  from  its  head,  Lake  Traverse  is  reached  by  a 
portage  of  750  paces.  The  portage  from  the  bead  of  Traverse  Lake  to 
Lake  Sasikinegog  on  the  Manouan  waters  is  nearly  a  mile  in  length. 
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and  the  waters  of  the  latter  lake  are  at  a  level  about  eighty  feet  lower 
than  those  of  Lake  Traverse. 

Lakes  Sasikinegog  and  Traverse  lie  just  to  the  north  of  the  map- 
sheet,  but  were  traversed  in  order  to  make  our  connections  with  the 
head  of  the  Milieu.  The  first-named  lake  is  large  with  a  number  of 
long  aims,  and  the  rocks  around  its  shores  belong  to  the  upper  series  of 
gneiss  and  quartzite  of  the  lower  Ottawa  district.  The  country  along 
this  route  is  otherwise  uninteresting,  the  rock  exposures  being  few,  the 
hills  densely  wooded  and  the  drift  extensive. 

Descending  the  Mattawin  from  the  mouth  of  the  Post  River,  the  Branches  of 
principal  streams  from  the  north  are  the  Cenelles,  the  Chienne,  the  ^^^^^^'^^ 
Eagle  and  the  Castor  Noir.  The  Eagle  and  Chienne  have  large  lakes 
near  their  sources,  and  from  these  routes  extend  across  to  lakes  on  the 
the  Wessonneau,  another  branch  of  the  St  Maurice  that  enters 
that  river  about  thirty  miles  north  of  the  Mattawin  and  furnishes  a 
very  good  section  across  the  upper  portion  of  the  area.  All  these 
streams  and  lakes  have  been  traversed  by  the  officers  of  the  Geological 
Survey. 

On  the  east  side  of  the  St.  Maurice  there  are  also  several  branches,  Rivers  east  of 
the  principal  of  which,  included  in  this  area,  is  the  Mekinac,  ^^  ^V 
which  drains  a  chain  of  large  lakes  in  the  northern  portion  of 
the  sheet.  Farther  east,  the  Batiscan  is  an  important  stream  and 
flows  across  the  eastern  part  of  the  area,  entering  the  St.  Lawrence 
about  eighteen  miles  east  of  Three  Rivers,  while  the  River  Ste.  Anne 
which  has  been  the  scene  of  so  many  land-slides  in  recent  years,  has  its 
mouth  about  four  miles  east  of  the  mouth  of  the  Batiscan.  The  lower 
portions  of  these  rivers,  for  eight  to  twelve  miles,  flow  through  the 
great  deposits  of  clay  and  sand  that  occupy  the  flat  country  north  of 
the  St  Lawrence,  and  afford  but  few  rock  exposures. 

Also  north  of  the  St.  Lawrence  and  tributary  to  that  river,  but  Rivers  west 
west  of  the  St  Maurice,  are  several  important  streams.  Among  S^^^w 
these  are  the  Lac  Ouareau,  L'Assomption,  Mastigouche,  du  Loup, 
Maskinong^  and  Yamachiche.  The  Shawenegan  falls  into  the  St 
Maurice  at  the  celebrated  Shawenegan  Falls,  about  eighteen  miles 
from  its  mouth.  All  these  streams  have  been  traversed,  together  with 
the  numerous  chains  of  lakes  along  their  courses. 

While  most  of  this  area  is  hilly,  and  sometimes  mountainous,  a  large  Character  of 
part  of  it  presents  comparatively  few  rock  exposures.     Over  much  of  ^"he^t!^^ 
the  country  north  of  the  St.  Lawrence,  and  in  its  more  immediate  Lawrence, 
vicinity,  there  is  a  wide-spread  mantle  of  drift,  consisting  of  clays, 
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sometimes  overlain  by  sands  and  gravel,  and  sometimes  interstratified 
with  these.  In  places,  as  to  the  south  and  north  of  Joliette,  these 
sand  deposits  take  the  form  of  dunes  and  the  sand  blows  far  and  wide, 
so  that  vegetation  over  large  areas  is  almost  entirely  destroyed. 
In  the  more  northern  portions  of  the  area  the  sand  and  gravel  are 
more  generally  distributed  and  the  surface  is  comparatively  level, 
showing  but  few  rock  outcrops,  while  the  shores  of  the  lakes  and  the 
banks  of  the  rivers  are  composed  of  gravel  and  water-worn  stones, 
forming  terraces  from  fifty  to  one  hundred  and  fifty  feet  in  height 
This  generally  level  character  of  the  country  near  the  heigbt-of-land, 
and  for  some  miles  on  either  side,  has  been  pointed  out  by  all  the  ex- 
plorers in  the  district  north  of  the  St.  Lawrence. 
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As  a  result  of  the  extensive  drift  deposits  in  the  vicinity  of  the  St. 
Lawrence,  the  delimitation  of  the  several  formations  between  that 
river  and  the  edge  of  the  crystalline  rocks  must  always  remain  largely 
conjectural,  and  must  depend  upon  the  few  widely  scattered  outcrops 
and  upon  the  prolongation  of  the  lines  of  strike  between  these,  together 
with  the  estimated  thickness  of  these  formations  where  .this  can  be 
determined.  The  Palseozoic  formations  as  a  rule  are  very  nearly 
horizontal.  They  are,  however,  in  places  afifected  by  local  faults.  In 
the  area  east  of  the  St.  Maurice,  Mr.  Low  reports  only  four  outcrops 
of  the  sedimentary  formations  between  that  river  and  the  eastern  limit 
of  the  area  as  shown  on  the  map-sheet. 

On  the  south  side  of  the  St.  Lawrence,  the  area  of  the  map-sheet 
is  confined  to  the  immediate  vicinity  of  that  river.  This  area  is 
traversed  by  the  lower  portions  of  several  rivers,  among  which  are  the 
Becancour  and  the  two  branches  of  the  Nicolet.  On  all  these  the  rock 
exposures  are  good  and  the  relations  of  the  several  formations  can  be 
well  seen.  This  area  is  also  traversed  by  several  large  faults,  among 
which  probably  the  most  important  is  the  great  St.  Lawrence  and 
Champlain  fault,  which  has  been  described  in  the  report  on  the 
•  Montreal  Sheet.' 

In  the  subjoined  table,  the  formations  represented  in  the  area  of  the 
Three  Rivers  map-sheet  are  arranged  in  descending  order,    separate 
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columns  being  giren  to  the  regions  east  and  west  of  the  St.  Lawrence 
and  Champlain  fault. 


FOBMATIONS. 

Charaoteb  of  Strata,  etc. 

System. 

W.  of  Fault. 

E.  of  Fault. 

W.  of  Fault. 

E.  of  Fault 

Silurian. 

Medina. 

Red  shales  and 
sandstones. 

Lorraina 
Utica. 

Grayish  shales  and 
sandstones. 

Black    bituminous 
shales 

Cambro-Sil- 

urian  or     ' 
Ordovician. 

Trenton.        ^ 

Black  River.  J 

Chazy. 

Calciferous. 

(Famham) 

Limestones.          ^ 

Limestones.         j 

Chiefi^r  limestone. 
Shale  in  lower  part 
Magnesian  lime- 
stones. 

Black  graptolitic 
shales  ana  black 
or  dark  impure 
limestones. 

Potsdam. 

Sandstones. 

Cambrian. 
Archaean. 

Grenville. 

Sillery. 

Gneisses  and  lime- 
stones with  gran- 
ites and  igneous 
rocks. 

Red,   and  gray  and 
green  slates  and 
greenish-gray 
sandstones. 

List  of 
formations. 


In  the  Report  of  the  Geological  Survey  for  1851-52,  the  geological  Name 
scale  begins  with  the  Metamorphic  or  gneissoid  group.  This  is  succeeded  finrT^^e^ 
in  ascending  order,  by  the  Potsdam  sandstone.  But  in  the  report 
for  1852-53,  this  classification  is  changed  by  the  use  for  the  first  time 
in  the  nomenclature  of  the  Canadian  Geological  Survey,  of  the  term 
Laurentian.  The  reason  for  the  adoption  of  this  term  is  given  by  Sir 
W.  E.  Logan  on  page  8  of  that  report,  in  which  he  says,  '  The  name 
which  has  been  given  in  the  previous  reports  to  the  rocks  underlying 
the  foasiliferous  formations  in  this  part  of  Canada,  is  the  Metamorphic 
series,  but  inasmuch  as  this  is  applicable  to  any  series  of  rocks  in  an 
altered  condition,  and  might  occasion  confusion,  it  has  been  considered 
expedient  to  apply  to  them  for  the  future,  the  more  distinctive  appella- 
tion of  the  Laurentian  series,  a  name  founded  on  that  given  by  Mr. 
Gamean  to  the  chain  of  hUls  which  they  compose.' 
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PALiBOSOIO   FOBMATIONS    NOBTH  OF  THE  ST.    LAWRBKCE. 

The  Palseozoio  formations  found  in  the  area  situated  to  the  north 
of  the  St.  Lawrence,  have  already  been  briefly  described  in  the  early 
reports  of  Sir  W.  E.  Logan,  and  the  characters  of  the  country,  with 
the  difficulties  which  exist  in  the  attempt  to  decipher  the  structure  of 
this  district,  have  been  pointed  out.  During  the  examinations  by  Mr. 
Giroux  in  1891-2  of  the  area  to  the  west  of  the  St.  Maurice  River, careful 
attention  was  directed  to  finding  outcrops  of  the  Cambro-Silnrian 
limestones  in  the  district  to  the  south  of  the  crystalline  rocks,  and  a 
number  of  outcrops,  not  noted  by  former  observers,  were  located. 
Foflsils.  From   these    places   collections  of  fossils  were  made,  which  have  been 

examined  by  Dr.  H.  M.  Ami,  by  whom  full  lists  of  the  species  obtained 
have  been  prepared,  and  these  accompany  this  report. 

L'Assomption  Along  L'Assomption  River,  near  the  town  of  Joliette,  formerly 
known  as  the  village  of  Industry,  the  best  sections  of  the  Cambro- 
Silurian  strata  are  found.  These  are  well  exposed  at  intervab  to  a 
point  about  six  miles  above  the  town  in  a  direct  line,  though  the  dis- 
tance by  the  stream  is  much  greater.  South  of  Joliette  the  exposures 
also  extend  for  several  miles.  The  formations  here  developed,  range 
from  the  Potsdam  sandstone  to  the  top  of  the  Trenton.  The  town  of 
Joliette  lies  just  to  th«  south  of  the  southern  limit  of  this  map-sheet, 
being  situated  on  the  '  Montreal  Sheet,'  and  a  reference  was  made 
to  the  occurrence  of  Chazy  and  Trenton  rocks  near  this  place  in  the 
report  on  chat  area,*  where  the  lists  of  fossils  collected  from  this 
locality  are  given. 

Ascending  L'Assomption  River  the  southern  limit  of  the  crystal- 
line rocks  is  reached  at  a  distance  of  about  six  and  a  half  miles  in  a 

The  Potsdam  direct  line  from  Joliette.     The  Potsdam  sandstone  formation  appears 
■aandstoiies. 

along  this  part  of  the  stream  and  is  first  seen  at  a  place  known  as  dot- 

deleau's  mills,  about  four  miles  north  of  the  town.  The  lowest  mem- 
ber of  the  formation  here,  has  a  breadth  of  one  mile  and  a  half,  and 
is  a  quartz  conglomerate.  The  sandstone  is  usually  a  coarse  whitish- 
gray  rock,  full  of  clear  grains  and  small  blebs  of  quartz,  brownish  and 
often  rusty-weathering,  and  some  of  the  beds  are  disturbed  so  that 
the  dip  could  not  be  ascertained.  The  surface  of  the  sandstone  is 
Supposed  often  decomposed  to  a  depth  of  four  inches.  Near  this  place  a 
gold  mine.  small  quantity  of  disseminated  pyrites  has  led  to  the  supposition  on 
the  part  of  the  settlers  that  gold  exists  in  these  rocks,  and  an  opening 
has    been     made    in     consequence.      The     dip    of    the    sandstone 

•Ammal  Report,  G«oL  Surv.  Can.,  voL  VH.  (N.S.),  1894.  pp.120-121  J,  and'  146-117  J. 
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along  the  rapids  is  at  one  point  observed  to  be  S.  70**  E.  <  12**.  The 
last  mile  between  the  upper  outcrop  of  the  sandstone  and  conglomer- 
ate of  this  formation,  and  the  first  exposure  of  the  gneiss,  shoVs  no 
ledges  of  rock,  the  banks  of  the  stream  being  composed  of  sand  and 
day. 

The  exposed  breadth  of  the  Potsdam  sandstone  on  this  river  is  less  Calciferous 
than  two  miles.  It  is  succeeded  by  the  Calciferous  limestone  which  "^®»*o**®- 
appears  at  several  points  for  a  distance  of  two  miles  and  a  half  in  a 
direct  line  below  Bordeleau  Rapids.  These  are  well  exposed  at  several 
rapids  along  this  portion  of  the  river  as  at  the  foot  of  the  Bordeleau, 
where  they  are  almost  in  contact  with  the  underlying  sandstone,  and 
represent  the  transition  beds  of  the  formation.  They  also  appear  at 
the  Rapides  des  Sceurs  and  contain  fossils  in  abundance,  and  lower 
down,  are  seen  at  the  Rouleau  and  Beaudry  Rapids.  The  dip  of  the 
limestones  la  to  the  south  at  low  angles,  from  one  to  three  degrees. 
The  last  exposures  of  this  formation  are  about  one  mile  and  a  half  in  a 
direct  line  above  the  town.  The  rock  here  contains  small  patches  and 
vugs  of  pink  calcite,  and  is  rough  and  brown- weathering,  with  a  concre- 
tionary aspect  on  the  weathered  surface.  Below  this  nearly  to  the 
dam  above  the  town,  the  banks  are  sandy  and  without  exposures. 

About  a  fourth  of  a  mile  above  the  dam,  are  outcrops  of  gray  calca-  Ghazy 
reous  sandy  rock  with  clear  grains  of  quartz,  weathering  brown.  These 
are  flat  and  show  no  fossils.  They  may  represent  the  lower  portion  of 
the  Chazy  which  is  well  developed  in  the  upper  or  northern  part  of  the 
town  of  Joliette,  but  of  which  the  lower  or  shaly  and  sandy  members 
Are  absent,  unless  they  occupy  that  part  of  the  river  above  the  dam  to 
the  last  recorded  exposure  of  the  Calciferous  limestone. 

In  Joliette  itself  both  the  Chazy  and  Trenton  limestones  are  seen.  Black  River 
The  strata  here  are  affected  by  several  faults,  the  dip  sometimes  being  *"  "^"* 
as  high  as  sixty  degrees.  A  small  outcrop  of  the  Black  River  lime- 
stone apparently  comes  in  between  the  Chazy  and  Trenton  proper.  In 
these  rocks  several  important  quarries  are  established.  The  rocks  of 
the  latter  formation  extend  down  stream  for  several  miles  but  are 
covered  by  the  overlying  clay  deposits  before  the  Utica  beds  appear. 

To  the  west  of  this  river,  similar  rocks  are  seen  on  the  lower  part  of  Fossil 
the  Lac  Ouareau  River,  but  the  beds  on  this  stream  lie  beyond  the  °*^  ^  ^^* 
limits  of  this  map-sheet  and  therefore  need  only  be  referred  to.  To 
the  east,  in  the  direction  of  the  St.  Maurice,  good  rock  exposures 
appear  from  beneath  the  clay  and  sand  at  several  points.  On  the 
Chaloupe  River  where  it  is  crossed  by  the  road  from  Joliette  to  Ste. 
Elizabeth,  and  for  some  distance  on  either  side  of  the  road-crossing, 
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broad  ledges  of  Trenton  limestone,  extending  down  into  the  upper  part 
of  the  Black  River,  are  seen.  These  are  cut  through  by  the  stream, 
which  here  flows  between  rocky  banks.  The  strata  are  in  nearly 
horizontal  positions.  The  fossib  obtained  from  this  place  are  as 
follows : — 

Trenton  of  Chaloupe  River,  near  bridge  on  road  to  Ste.  Elizabeth,  Berthier  Co. 

Ohaloupe  Crinoidal  fragments. 

PcLckydietya  acvta^  Hall,  sp. 

Pleotambonitei  aerieea,  Sowerby. 

lUnftnesquina  altermUa,  Conrad  (Emmons). 

SlTopkomena  incttrvtUa,  Shepard  (=Strqiftorhynohut  JUiUaetumy  Hall  of  authon). 

Strophomena,  or  Jtcffinesquinct,  sp.  indt. 

Orihis  (DalmaneUa)  testudinaria,  Dalman. 

Mhynchotrema  inasquivalviSt  Oastelnau,  (=Bhpneh<mdl4i  vncrthueent^  Hall,  of 
authors.) 

Zygotpira  reeurvirostra,  Hall. 

Zygospira  modesta,  Say.,  or  allied  spedee. 

Conularia  Trentonensit,  Hall. 

Prototoarthia  ea/noellcUa,  Hall,  sp.  {^BdUrophon  bildbatus*  Hall,  of  authors.) 

Troehonema  umbiliecUumf  HalL 

Aiaphui  platyeephalus,  Stokes. 

Aiaphtu,  sp.  indt. 

Pterygometoput  oaUicepfudut,  HaU,  (sp.) 

BwncLttuB  TrentonermSt  Enmions.  [=Jll<Bnut  MUteri,  Billings). 

LeperdUia^  sp.  indt.,  a  very  minute  form. 

Near  Ste.  Two  miles  south-east  of  the  village  of  Ste.  Elizabeth  an  outcrop  of 

Elizabeth.       ^^^  Trenton  is  again  seen,  from  which  were  obtained : — 

Crinoidal  fragments. 

Paahydictya  cusuta,  HaU,  sp. 

Prawporoy  sp. 

Several  branching  and  f rondose  yarieties  of  Mtmtiouliporida  requiring  microscopic 
sections  and  examinations. 

Orthis  {Dalmandla)  tettudinarioy  Dalman. 

Orthis,  emaceratOy  Hall ;  cf .  O.  (Dalmandla)  tetiudinaria, 

Orthis  {Dinortkis)  pectinella,  Conrad. 

Orthis  tricenariaf  Conrad. 

Platystrophia  biforata,  var.  lynx^  Eichwald. 

Asaphus  platycephalus,  Stokes. 
Chicot  River.       ^.t  the  crossing  of  the  Chicot  River  near  St.  Cuthbert,  and  eight 
chains  below  the  bridge,  the  following  were  obtained  : — 

Crinoidal  fragments, 

MoTUiouliporidce,  several  branching  forms. 

Solenopora  ewnpaeta,  Billings,  sp. 

Pleotambonites  serioea,  Sowerby,  sp. 

Orthis  f  Daimandla)  testudinaria  Dalman. 

Orthis  (  HeberteUaJ  oecidentdlis,  HalL 

Zygospira  recurvirostraj  Hall. 

Asaphus,  sp. 

Calymmene  senaria,  Conrad. 

Pterygometopus  eaJlicephalus,  Hall,  sp. 

Bemopleurides  Canadensis^  Billings,  or  a  closely  related  species. 
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Prom  Robillard's  quarry,  four  miles  north-east  of  the  town  of  Joli-  Robillard'H 

QUAITV. 

ette  on  the  main  road  between  this  place  and  Ste.  Elizabeth,  the  follo\^-- 
ing  were  collected : 

Crinoidal  fragments. 

Bafinesquina  aUemata,  Conndy  (Emmons.) 

Strophomena  ineurvataf  Shepard  {=StreptorhynchtujiliUxtumf  Hall.) 

PUctamhonitez  terieea,  Sowerby. 

Orihis  f  DalmaneUa)  tcstudinartaf  Dalman. 

OrihU  (DalmaneUa)  testudvnaria  emacerata.  Hall. 

Orthi*  (  DtnorUiU)  peetinella 'EmTnona,  var.  semioualia.  Hall. 

AiaphuSy  ap. 

Bumasius  TrerUonenmy  Emmona,  {  =  IUcenu9  MiUeriy  Billings). 

At  Def end's  quarry  on  the  Chicot  River,  near  St.  Cuthbert.  Defend '« 

quarry. 

Crinoidal  and  Cystidean  fragments. 

GlyptocysiUti  Logani,  Billings,  shovnng  both  smooth  and  ornamented  rhombi- 

ferous  plates. 
Paehydictya  acxUa,  Hall. 
Stictopora  paupera,  Ulrich. 
MonticuliporicUe,  several  species. 
Coacinium  proavium  Eichwald,  as  of  Billings. 
Arthronema?^   sp. 

Bajinetquina  aUemata,  Ck)nrad,  (Emmons.) 
Orthis  (DalmaneUa)  test%tdvnaria)  Dalman. 
Platy»trophia  biforataf  Schlothem,  var.  lynx,  Eichwald. 
Zpffospira  recurvirostra.  Hall. 
Aaaphus,  sp. 

A  second  collection  from  the  beds  on  the  Chicot  River,  near  the  St.  Cuthbert 
road  crossing  at  St.  Cuthbert,  gave  the  following  additional  forms  : — 

Streptelatma  comictdwnif  Hall. 

Paehydictya  acuta.  Hall. 

PtUodiclya  maeulata,  Ulrich. 

Batostoma  Ottawaense,  Foord,  or  allied  species. 

Solenopora  compacta^,  Billings. 

Leptcena  {PlectaTnbonites)  aericca*  Sowerby. 

Strophomena,  or  Bajinesquina,  sp.  indt. 

Strophamena  ineurvata,  Shepard. 

Bhyrushotrema  incequivalvit,   Castelnau  {=BkynchoneUa  increbcscens,  Hall,  and 

authors  generally.) 
Zygospira  recurvirottra,  Hall. 

At  Fafard's  quarry,  near  St.   Cuthbert  village,  the  following  were  j^afard'a 
obtained :—  quarry.'' 

Solenopora  compacta,  Billings. 
B^finetquina  aftemata,  Conrad  (Emmons). 
Strophomena  ineurvata,  Shepard. 
Orthis  ( Dalmanellaj  testudinaria,  Dalman. 
Bhynchotrema  inequivalvis,  Castelnau. 
Zygospira  reeurvirostra,  Hall. 
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McGee's 
quarry. 


Gagnon'H 
auany, 
St.  Justin. 


Barrett's 
quarry. 


From  McCree's  quarry,  near  St.  Cuthbert  village  : — 

Pachydictya  acuta^  Hall. 

Batostoma  OttaiccLcnsc.^  Foord,  or  allied  species. 

Linffula  quadrata^  Eichwald  (as  of  Billings). 

Lept(rna  (PlecUlmboniies)  sericta^  Sowerby. 

Strophomena  (Bajlnesquina)  nUemata^  Conrad,  (Emmons). 

Strophomena  mcurt'ato,  Shepard. 

Orthis  {Dalnianella)  teiivdirwria,  Dalman. 

Orthis  {Dinortkia)  peciineUay  Conrad. 

M  II  II  var.  scmiovaUs,  Hall. 

Parastrophia  hemipiicatay  Hall. 
Calymmene,  sp. 
Asaphutj  sp. 

Of  these  last  rocks,  Dr.  Ami  remarks  that  the  dark -gray  semi-crys- 
talline limestones  in  which  the  above  species  occur  also  hold  masses  and 
layers  of  dark -coloured  chert,  very  similar  to  that  found  in  the  lower 
Trenton  of  Hull,  and  other  places  in  the  Ottawa  Palaeozoic  basin. 

Further  east,  at  FranQois  Gagnon's  quarry,  near  the  villa;2;e  of  St. 
Justin,  in  Maskinongt^  Co.,  the  following  Trenton  species  were  col- 
lected : — 

Olyptocyitiies  Loganiy  Billings. 

"  OrhicxUoidea  lainellosa.  Hall  [Dhcina  CircCy  Billings). 
Treinatis  i  sp. 

Lepiffiui  {Plectambonftes)  scriccGy  Sowerby. 
Strophonieiva  [RaHnesquina)  alternatay  Conrad,  (Emmons). 
Orihis  {Dahnanella)  testuddnariay  Dalman. 
Zygospira  recurvirostray  Hall. 
Zygospira  exiguay  Hall. 
Conularia  TrentoiiensiSy  Hall. 
Conulariay  sp.  no  v. 

Protowarthia  eancellatay  Hall  {— Bellerophon  biiobatua,  Sowerby). 
Hormotoma.  graciliSy  Hall. 
Cien/)donUiy  sp. 
Endoceraa  proteiforr/iCy  Hall. 

Trochoceras  HaUiy  Foord,  {^Lituiiea  undatiiSy  Hall). 
Calymmene  acnarioy  Conrad. 
Ccraurus  plcurexanthevius.  Green. 

From  Barrett's  quarry,  three  and  a  half  miles  north-west  of  St 
Barth^lmi,  Berthier  Co.,  the  following  were  obtained,  also  of  Trenton 
age:— 

ClimacograptuSy  sp. 

Crinoidal  fragments. 

Lirujula  quadratOy  Eichwald  (as  of  Billings). 

{/=Lingula  CincinnaticnaiSy  Hall  and  Whitfield). 
LepUena  {Plcctamhonites)  aericca,  Sowerby. 
Strophomena  {Rafinesquina)  cUtcmatay  Conrad  (Emmons). 
Strophomena  {Rajineaquina)  dcltoideay  Conrad. 
Orthia  [Dalmandla)  teatndinariay  Dalman. 
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Zygospira  deJUcttty  Hall. 

Conularia  TrerUonensiSf  Hall. 

Cyrtoceratj  sp. 

Orthoceras  or  Endoeeras,  sp. 

Beyrichia,  ep. 

Ataphus  pUUyeephalufj  Stokes  (as  of  Billings). 

ft         niegittoSj  Locke. 
Calymmene  tc-naria^  Conrad. 
Tnnucltiis  concenirieus^  Eaton. 

Further  east,  near  Ste.  XJrsule,  in  Maskinonge  Co.,  the  following  ste  Ursule 
Bpecies,  which  appear  to  shade  upward  into  the  Utica,  were  obtained  : — 

HyalosUlia^  sp. 

Orthograptus  qitadrimucroncUuSj  Hall. 
ClimacoffraptuSj  sp.,  cf.  C.  bicomus.  Hall. 
Crinoidal  columns  and  other  fragments. 
Serpulites  dissolutuSf  Billings. 
LingtUa  Progne,  Billings. 
Lingtda  ricinifarmi»f  Hall. 
Leptobolus,  sp.,  cf.  L.  lepis.  Hall. 
Trematif  termindliSy  Emmons. 
Strophamena,  [Bafinesquini  ?)  sp. 
Leptcena  (Plectambonitea),  sp. 
Orthig  {Hebertella),  sp.,  cf.  H.  sinuata,  Hall. 
Zygoapira,  sp. 
Zygoapira  cxigua^  Hall,  sp. 
Ct^nodonta  contractaf  Salter. 
Conularia  TrentonensiSf  Hall. 

CyrtoliteSy  sp.,  cf.  C.  Dyeri^  Hall  {  =  Conradella  Dyeri). 
Prototearthia  can  call ata.  Hall  {  =  BeUerophon  hilobalus,  Sowerby.) 
Primitiay  sp.,  or  allied  genus  of  Ostracoda. 
Calymmene  xenaria^  Conrad. 
Harpea,  sp.,  or  Harpiruiy  sp. 

Triarthrug  sp.,  small  form  resembling  T.  Fischeri,  Billings,  or  yo^mg  individual 
of  T,  Becki,  Green. 

From  the  Dalle^t  of  the  Yamachiche  River,  two  miles  east  of  the  vil-  Yamachiche 
lage  of  St.  Barnab^,  in  a  dark-gray  semi-crystalline  limestone,  the  fol-  l^i^'®'"- 
lowing  were  obtained  : — 

Pachydictya  aeutaj  Hall. 

Monticfdiporid(Kt  several  forms. 

LingMla,  sp.  indt. 

LepUgna  {Plectambonite$)  scrieea,  Sowerhy. 

Stropkomena  (RafineBquiiui)  alternaiay  Conrad  (Emnjons). 

Sirophomena  ineurvatOy  Shepard. 

OrihU  (Plectorthii)  pUcatelia,  Conrad. 

Orthi»  ( tkdmaneUa)  testndinariay  Dalman. 

Rhynchotrema  incequivalviSy  Castelnau. 

Platystrophia  biforata,  Schlotheim,  var.  lynXy  Eichwald. 

Conularia  TrentonensiSy  Hall. 

Pterygometoput  calliccphabis,  Green. 

Encrinurus  puncUUuSy  or  E.  muUisegnientatuSy  Portlock. 

AsaphuSy  sp.  indt. 
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The  liflts  for  the  town  of  Joliette  and  for  the  localities  in  the  vicinity 
have  already  appeared  in  the  report  on  the  '  Montreal  sheet/  and 
need  not  be  here  repeated. 

East  of  the  Yamachiche  to  the  St.  Maurice  no  ledges  of  the  Palaeo- 
zoic formations  appear.  It  is  probable,  however,  that  the  different 
members  of  the  system  continue  through  beneath  the  clay  covering 
with  considerable  regularity,  since  on  the  St.  Maurice  the  Potsdam 
Bocks  in  the  sandstone  and  the  overlying  Calciferous  are  exposed.  On  this 
8t.  Maurice,  river  the  first  exposures  of  the  ^otsdam  are  seen  about  four  miles 
below  the  Shawenegan  Falls,  or  fourteen  miles  from  the  mouth  of  the 
river  in  a  direct  line.  The  lower  beds  of  the  formation  here  consist  of 
conglomerates,  as  on  L' Assomption  River,  the  pebbles  consisting  for  the 
most  part  of  quartz,  and  the  Calciferous  limestones  are  exposed  a  short 
distance  below  this  point.  The  beds  are  all  nearly  dat.  Below  this, 
to  the  mouth  of  the  river  the  shores  are  composed  largely  of  sand  and 
clay,  but  Sir  W.  E.  Logan,  in  1852,  recorded  the  presence  of  a  some- 
what broad  exposure  of  the  Utica  shale  at  or  near  Pointe  a  la  Hache, 
nearly  opposite  the  old  St.  Maurice  forges.  This  is  about  seven  miles 
from  the  mouth  of  the  river. 

Outcrops  east  In  the  area  between  the  St.  Maurice  River  and  the  eastern  limit  of 
St.  Maurice.  ^^^  map-sheet  only  four  rock  outcrops  have  been  noted  in  the  Palaeozoic 
formations.  Of  these,  two  were  discovered  by'Sir  W.  E.  Logan,  one  of 
which  is  in  the  seigneury  of  Ste.  Madeleine  about  four  and  a  half  miles 
east  of  the  river  and  the  other  on  the  Riviere  au  Lard  in  the  same 
seigneury.  They  are  both  in  Trenton  limestones.  Of  those  noted  by 
Mr.  Low,  one  is  on  the  Charest  River,  near  its  mouth,  the  other  on 
the  Riviere  Ste.  Anne,  near  the  village  of  St.  Casimir.  Both  of  these 
also  contained  fossils  of  Trenton  age. 


PAL-EOZOIC    FORMATIONS   SOUTH  OP  THB  ST.  LAWRENCE  RIVKR. 

Area  south  of       ^^  *'^®  portion  of  the  map  south  of  the  St  Lawrence  River,  the  same 
the  St.  succession  of  formations  does  not  appear.     The  red  shales  and  sand- 

Medina  stones,  which  have  been  regarded  as  of  Medina  age,  are  seen  on  the 

shales.  B^cancour   and  Nicolet  rivers,  and  overlie  the  grey  shales  and  sand- 

stones of  the  Lorraine  formation.  The  rocks  of  the  latter  formation 
have  a  breadth  of  about  fourteen  miles  inland  from  the  shore  opposite 
the  city  of  Three  Rivers,  and  in  their  lower  portion  are  affected  by  a 
series  of  faults  and  folds,  the  strata  being  tilted  so  that  the  dips  are 
in  places  almost  vertical,  and  these  are  brought  directly  against  the 
red  and  green  slates  and  sandstones  of  the  Sillery  formation  which  are 
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continuous  from  the  vicinity  of  Point  Levis,  opposite  the  city  of  Quebec.  Fault. 
The  Utica  and  Trenton  beds  of  the  north  shore  are  apparently  cut  out 
by  the  great  St.  Lawrence  and  Champlain  fault,  which  extends  from 
the  city  of  Quebec  to  the  foot  of  Lake  Champlain. 

The  relations  of  the  several  formations  in  this  direction  have  been 
briefly  described,  as  they  are  seen  on  the  B^cancour  River,  in  the  re- 
port for  the  year  1887.  In  the  year  1895,  however,  Mr.  Giroux  car- 
ried on  a  series  of  surveys  along  the  south  side  of  the  St.  Lawrence 
from  the  St.  Francis  River  to  the  village  of  Gentilly,  extending  south 
from  the  St.  Lawrence  about  fifteen  miles,  in  order  to  ascertain  more  Outcrops  in 
definitely  the  extent  of  the  Medina  outliers  and  the  relations  of  the  ^^^  ^^^^ 
Lorraine  shales  to  the  underlying  formations.*  rivers. 

The  area  of  the  Medina  outlier  of  red  shales  in  the  county  of  Nico- 
let,  along  the  Nicole t  and  Becancour  rivers,  has  its  apparent  southern 
termination  on  the  south-west  branch  of  the  former  river,  beyond 
which  these  peculie^r  rocks  are  not  exposed  in  this  direction.  Thence 
it  extends  north-easterly,  almost  to  the  Gentilly  River,  a  distance  of 
twenty  miles.  On  the  Becancour  River,  the  breadth  of  the  outlier  is 
almost  ei^ht  miles,  while  on  the  north-east  branch  of  the  Nicolet  it  is 
scarcely  more  than  two  miles.  No  fossils  have  been  found  in  the 
strata  of  this  formation,  but  as  they  rest  upon  the  horizontal  strata 
of  the  Lorraine  near  the  St.  Lawrence,  and  differ  entirely  from  these 
in  aspect,  they  have  been  assigned  to  the  Silurian  system  as  its  lowest 
member. 

Several  isolated  areas  of  these  shales  appear  in  a  similar  position  on  ^^fg^^^^ 
the  Lorraine,  in  the  flat  country  east  of  the  St.   Lawrence.     Their  outliers, 
outlines  have  been  traced  as  closely  as  possible  in  this  great  drift-covered 
district,  and  they  have  been  delineated  on  the  *  Quebec '  and  *  Montreal ' 
sheets  already  published. 

The  thickness  of  the  red  shales  of  the  Medina  in  this  area  has  been 
proved  in  the  borings  made  for  natural  gas  several  years  ago.  Thusi 
^Tom  a  statement  made  by  Mr.  Obalski,  mining  engineer  for  the  Prov- 
ince of  Quebec,  and  reproduced  by  Dr.  Selwyn  in  the  Summary  Report 
of  the  Geological  Survey  for  1887-88,  it  would  seem  that  the  thickness  Borings  for 
of  the  formation  in  the  concession  Beaus^jour,  which  lies  about  three  ^^* 
miles  south-east  of  the  village  of  St.  Gr^goire,  is  about  565  feet,  at 
which  depth  the  gray  shales  of  the  Lorraine  were  struck.  The  results 
of  these  borings  is  stated  in  the  chapter  on  economic  geology. 


•Summary  Report  Geol.  Surv.  Con.,  1895,  pp.  70-71  a. 
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The  underlying  Lorraine  shales  are  well  exposed  on  the  south  side 
of  the  St.  Lawreni;e,  along  the  B^cancour  and  Nicolet  rivers.  On 
the  former  stream  these  rocks  are  apparently  in  contact  with  the  rocks 
of  the  Sillery  formation,  but  on  the  Nicolet  a  belt  of  black  slates  and 
limestones  that  represent  the  lower  Trenton  of  Famham  to  the  south, 
and  of  the  city  of  Quebec  to  the  north,  separates  the  gray  shales  from 
the  red  beds  of  the  Sillery.  Faults  of  considerable  extent  divide  the 
Lorraine  from  the  Trenton  as  also  the  latter  from  the  Sillery.  The 
Lorraine  here  carries  an  abundance  of  fossils  at  many  points. 

The  underlying  l:!^illery  beds  present  the  usual  features  of  red,  green 
and  black  slates.  These  have  been  fully  described  in  the  earlier  re- 
ports on  the  adjacent  areas  and  need  not  be  further  alluded  to  here.  The 
area  of  these  rocks  is  confined  to  the  extreme  south-east  corner  of  the 
map-sheet. 


THB   CRYSTALLINE    ROCKS   NORTH    OP   THE   ST.    LAWRENCE. 


The  geological  features  of  a  portion  of  the  area  embraced  in  the 
.accompanying  map-sheet,  north  of  the  St.  Lawrence,  have  already  been 
given  in  the  report  by  Dr.  F.  D.  Adams,*  in  connection  with  the 
Report  of  Dr.  distribution  of  the  anorthosites,  of  which  there  are  several  areas  in 
ams,        .    ^j^jg  p^j,^  ^£  ^Y^^  province,  some  of  them  of  large  size.     In  the  classifi- 
cation of  the  gneisses  there  given,  all  are  included  under  the  head  of 
Laurentian,  and  this  is  divided  into  the  Fundamental  gneiss  and  the 
upper  or  Grenville  series  of  gneisses  and  limestones  with  quartzites. 
In  the  early  reports  on  this  district,  the  anorthosites  were  held  to 
constitute  the  upper  member  of  the  Laurentian,  and  they  were  then 
regarded  as  altered  sedimentary  rocks.     Later  investigations  on  these 
rocks,  have,  however,  shown  them  to  be  intrusive  masses  in  the  Gren- 
ville gneisses  and  limestones. 

The  investigations  of  Dr.  Adams,  Dr.  A.  E.  Barlow  and  the  writer, 
appear  now  to  have  shown  that  the  Grenville  series,  and  the  Hastings 
series,  developed  to  the  south-west  of  the  Ottawa  River,  are  prac- 
tically identical  difltering  only  in  degree  of  metamorphism ;  and, 
taking  the  Hastings  series  as  an  intermediate  term,  the  suggestion 
has  also  been  advanced  that  both  the  Grenville  and  Hastings  series  are 
equivalent  to  the  Huronian  so  largely  developed  still  farther  to  the 
westward.  This  suggestion  is,  however,  still  the  subject  of  investiga- 
tion, and  no  rocks  petrographically  referable  to  the  Huronian  have 
been  found  in  the  district  covered  by  the  present  report. 
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In  discussing  the  geology  of  this  area,  it  may  be  stated  that  the 
great  mass  of  the  rocks  seen  pertain  to  the  Grenville,  rather  than  to 
the  so-called  Fundamental  gneiss.  Tiie  composition  of  the  Grenville 
series,  with  its  crystalline  limestones  and  with  rusty  gneiss  bands,  very 
closely  resembles  that  met  with  in  the  lower  Ottawa  district,  but  the 
calcareous  members  are  much  less  widely  developed.  There  are  also 
large  areas  of  anorthosite,  red  granite,  augen-gneiss  and  masses  of  green  Intrusive 
pyroxenic  diabase.  With  the  latter  are  found  in  small  quantity  the  ^^  ^' 
same  association  of  mica  and  apatite  which  is  so  marked  a  feature  in 
the  Ottawa  and  Rideau  lakes  districts,  while  with  the  limestones,  ser- 
pentinous  portions  occur  which  sometimes  hold  small  veins  of  chrysotile, 
(asbestus)  similar  to  that  seen  in  the  mines  at  Templeton  and  along  the 
Gatineau.  Quartzite  is  also  an  important  component  of  this  series,  and  Quartzite. 
large  areas  of  this  rock,  similar  to  that  found  along  the  Ottawa,  are 
found  sissociated  with  the  gneiss  as  far  north  as  the  northern  limit  of 
the  map-sheet. 

The  definition  of  the  so-called  Fundamental  gneiss,  is,  as  a  matter  Fundamental 
of  fact,  not  always  possible  in  this  district ;  for,  if  the  latter  appears  at  Kneiiw. 
all,  it  must  be  along  the  crests  of  some  of  the  numerous  anticlines 
that  occur  with  a  general  course  from  south  to  north.  These  anticlines 
are,  however,  generally  low,  the  rocks  over  a  large  area  being  inclined 
at  low  angles.  The  prevailing  gneiss  is  the  grayish  and  hornblendic 
variety,  generally  quartzose,  and  with  frequent  bands  in  which  garnets 
are  abundant. 

The  explorations  of  which  the  results  are  combined  in  this  report  and 
the  map  accompanying  it,  are  those  of  Mr.  A.  P.  Low,  in  the  area  east 
of  the  St.  Maurice,  and  those  of  Messrs.  Adams,  Giroux  and  McConnell 
in  the  country  to  the  west  of  that  river.     Of  these  the  work  of  Dr. 
Adams  is  already  largely  comprised  in  the  report  and  map  published 
in  1895,  which  includes  that  part  of  the  general  map-sheet  from  the  Mapacoom- 
west  border,  eastward  in  the  Palteozoic  area  to  a  point  about  ten  miles  ^"^V^f 
beyond  the  town  of  Joliette,  and  about  eight  miles  east  of  the  village  report. 
of  Sfc.  Gabriel  de  Brandon,  in  the  crystalline  area.     Northward,   on 
the  western  border,  it  includes  Lake  Cypress  on  the  Mattawin  waters, 
whence  it  extends  eastward  to  Lac  Sac  a  Commis,  in  the  township  of 
Decalonnes.     It  may  perhaps  be  better  described  as  having  its  north- 
ern limit  on  the  parallel  of  46"  30'  and  the  eastern  on  the  meridian  of 
75*  15'. 

To  the  north  of  this  boundary,  the  country  is  practically  a  wilder, 
ness.  No  settlers  are  found,  with  the  exception  of  a  few  scattered 
along  the  course  of  the  Brassard  road  which  leads  from  St.  Jean  de 
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Matha  to  St.  Michel  des  Saints,  on  the  Matta  win  and  those  along  the 
banks  of  that  river  for  a  distance  of  six  miles  in  either  direction  from 
that  village. 

On  many  of  the  streams  and  lakes  tributary  to  the  Mattawin 
in  its  upper  portion,  rock  exposures  are  few.  Thus  along  the 
upper  branches  of  the  river,  above  the  junction  of  the  Cypress,  which 
discharges  Lake  Cypress  and  meets  the  main  stream  about  two  miles 
and  a  half  below  the  outlet  of  that  lake,  the  country  is  largely  drift- 
covered  and  the  shores  consist  of  banks  of  sand  and  gravel,  with 
beaver  meadows,  so  that  rock  exposures  are  rarely  seen.  Where  they 
do  occur,  however,  in  this  direction,  the  rocks  are  grayish  and  reddish- 
gray  gneiss  and  the  strike  is  generally  a  few  degrees  east  of  north. 

On  the  Mattawin  itself,  above  the  village  of  St.  Michel  des  Saints, 
the  surface  near  the  river  is  low  and  sandy  and  the  stream  very  crooked. 
Two  miles  and  a  half  up,  however,  there  is  a  heavy  and  long  rapid,  caused 
by  a  ridge  of  gneiss  which  here  crosses  the  river.  The  gneiss  is  red- 
dish and  grayish,  often  highly  quartzose,  and  in  places  the  layers 
abound  in  garnets.  Small  veins  of  quartz  occur,  and  these  sometimes 
carry  small  quantities  of  iron-pyrites  which  has  been  regarded  by  the  set- 
tlers as  indicating  gold.  Bands  of  black  hornblende-gneiss  are  also 
seen,  and  the  whole  series  is  intersected  by  dykes  of  reddish  and 
sometimes  white  granite  or  pegmatite.  The  strike  of  the  rocks  here 
is  north-and  south  and  the  dip  west. 

Above  this,  nearly  to  the  foot  of  Cypress  Lake,  the  country  adjaceat 
to  the  river  is  low  and  the  banks  are  of  sand  and  gravel.  Several 
heavy  rapids  occur  in  this  distance,  and  these  are  sometimes  caused  by 
quantities  of  large  boulders  which  in  places  obstruct  the  stream. 
Occasional  ledges  of  grayish  and  garnetiferous  gneiss  with  a  general 
strike  to  the  north-east  are  seen,  and  this  course  is  maintained  to  the 
Rocks  around  foot  of  the  lake,  where,  at  the  outlet,  gray  gneiss  has  a  strike  N.  40° 
Cypresfe  Lake  g  ^j^  g  g  Around  the  shores  of  Cypress  Lake,  however,  the  gneiss, 
which  is  the  gray  and  garnetiferous  variety,  has  a  constant  dip  of  S. 
30**  W.  or  almost  at  right  angles  to  the  ledges  along  the  river.  Along 
the  west  shore  of  this  lake  the  gray  gneiss  is  associated  with  reddish 
gneiss  and  black  hornblende-gneiss,  the  whole  closely  resembling  the 
series  found  along  the  shores  of  Trembling  Lake  near  the  Rouge 
River.  There  are,  however,  no  traces  of  crystalline  limestone  in  this 
place,  though  the  bands  seen  along  the  upper  part  of  L'Assomp. 
tion  River,  about  four  miles  to  the  south-east  of  this,  would,  if  they 
were  continuous  on  their  strike,  appear  here.     The  rusty  gneiss  which 
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accompanies  the  limestone  is,  however,  found  along  the  eastern  shores.  Limeetones 
The  continuous  development  of  these  limestone  bands  cannot,  how-  ^^XLomption 
ever,  be  counted  upon  in   this  area.     The   outcrops,  where  seen,  are  River, 
always  very  narrow  and  generally  impure,  and  they  are  interrupted  at 
many  points,  so  that  outci'ops  when  appearing  along  the  general  strike 
of  the  gneiss  are  often  at  widely  separated  intervals.     Their  continui- 
ty is  also  frequently  broken  by  the  presence    of    intrusive    masses 
of  granite  that  cut  across  the  general  strike  of  the  strata. 

To  the  south  and  west  of   Cypress  Lake  there  are  high  ranges  of  H^g^j  ndgea  of 
hills  which  separate  the  waters  of  this  lake  from  those  of  Lac  Oua-  Cypress  Lake, 
reau.     These  hills   resemble  in   character  and  outline  the  Trembling 
Mountain  range.     They  are  probably  over  2000  feet  above  the  waters 
of  the  lake,  and  may,  like  Trembling  Mountain,  represent  the  lower 
gneiss. 

On  several  lakes  to  the  south  of  this  part  of  the  Mattawin,  notably 
along  the  west  boundary  of  the  township  of  Provost,  the  limestone 
again  appears.     It  is  seen  along   the  shores  of  Lake  Protean  or  St* 
Gregoire,  near  the  angle  of  Provost  and  Brassard,  as  also  on  Lakes  St.  Lakes  in 
Servais  and  Obompsawin   to  the  south-east.     On  all  these  the  lime-  ^^^^^  "^P- 
stone  appears  as  a  narrow  band  with  rusty  gneiss,  the  associated  rocks 
being  the  usual  grayish  and  dark  garnetiferous  variety.     The  general 
strike  of  the  rocks  on  these  lakes  is  north-west  and  south-east  with  a 
dip  to  the  south-west  and   the  limestone  is  very   impure,   with  lumps 
of  rusty  gneiss  and  pyroxene.     The  rusty  gneiss  and  limestone  are  both  Crystalline 
cut  by  dykes  of  white  granite,  while  around  the  shores  of  these  lakes,  limestone, 
hills  of  reddish   granite   rise,  which,  in  some  cases  at  leaust,  is  newer 
than  the  gneiss  with  which  it  is  associated. 

On  the  shores  of  Lake  Trefle,  which  is  one  of  this  chain  in  the  town  Garnetiferous 
ship  of  Provost,  though  no  limestone  was  noted,  there  are  outcrops  of  gneiaees. 
the  rusty  gneiss.     This  is  often  very  quartzose  and  in  places  is  associ- 
ated with  quartzite.      Garnets  are  sometimesabundant. 

The  bands  of  limestone  just  mentioned,  should,  if  continuous,  cross 
the  Mattawin  near  the  south-west  line  of  Brassard  township.  The 
shores  along  this  part  of  the  river  are  sandy  and  without  exposures,  so 
that  their  extension  could  not  be  traced,  while  the  country  to  the 
north  of  this  is  almost  inaccessible  and  shows  nothing  of  value. 

Further  to  the  east,  in  the  townships  of  Courcelles,  Provost  and 
Brassard,  the  limestones  again  appear.  The  rocks  along  the  Brassard 
road  to  St.  Michel  have  usually  a  low  dip,  but  sufficient  to  indicate 
the  presence  of  a  series  of  light  undulations.  Along  this  road,  north  of 
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Limestone  of  the  village  of  Ste.  Emilie  d'Energie,  the  rusty  gneiss,  which  uauallj 
the  Brassard  accompanies  the  limestone,  appears,  and  there  are  scattered  blocks  of 
the  limestone  itself.  It  is  therefore  quite  possible  that  a  band  of  this 
calcareous  rock  which  is  concealed  at  intervals  by  the  great  mantle  of 
drift,  follows  closely  along  the  course  of  this  road  with  a  general  north- 
westerly bearing.  Approaching  the  village  of  St.  Michel,  near  the 
east  end  of  Lake  Kaiakamak,  the  indications  of  this  limestone  band  are 
more  apparent,  and  large  blocks  appear  along  the  road  itself,  with 
occasional  ledges.  The  rusty  and  impure  gneiss  appears  at  the  forks 
of  the  road  east  of  the  Mattawin  River. 


St.  Michel 
des  Saints. 


Limestone  of 
Milieu  River. 


About  the  village  of  St.  Michel,  the  country  is  generally  low  and 
sand-covered,  with  hills  of  grayish  and  dark  gneiss  rising  at  a  short 
distance.  At  the  upper  falls  of  the  river,  which  are  about  one  mile 
north  of  the  church,  large  ledges  of  grayish  and  foliated  gneissoid 
granite  cross  the  stream.  These  are  succeeded  by  grayish  and  garnet- 
iferous  gneiss,  and  along  the  road  down  the  north  side  of  the  river, 
about  a  mile  below  the  falls,  a  band  of  grayish  crystalline  limestone 
with  rusiy  gneiss  crosses  the  road.  The  dip  here  is  south-wa«»t  and 
the  limestone  band  is  exposed  at  intervals  along  the  road  for  over 
three-quarters  of  a  mile.  It  is  presumably  the  extension  of  the  band 
which  is  seen  at  intervals  along  the  northern  part  of  the  Brassard 
road. 

Further  north,  along  the  course  of  Milieu  Ri^er,  a  branch  of  the 
Mattawin,  limestone  appears  at  several  places  in  the  vicinity  of,  though 
not  directly  on,  the  stream.  Thus  near  the  outlet  of  Lake  Cutaway 
which  is  on  the  south-west  side  of  the  Milieu  and  about  three  miles 
north  of  the  township  of  Brassard,  there  is  a  band  of  this  rock  about 
thirty  feet  wide,  containing  small  quantities  of  plumbago,  while  the 
underlying  rocks  are  grayish  rusty  and  garnetiferous  gneiss. 

On  the  east  side  of  the  Milieu  also,  about  three  miles  north  of  Per- 
rault  Creek,  and  near  the  line  between  the  counties  of  Berthier  and 
Maskinonge,  a  band  of  micaceous  limestone  is  seen.  This  is  in  places 
serpentinous  and  mottled  yellowish,  apparently  with  chondrodite.  A 
few  scales  of  graphite  also  occur.  This  band  can  be  traced  for  about 
ten  chains,  when  the  exposure  is  covered  over  with  drift-sands  and 
gravels.  These  two  outcrops  of  limestone  on  the  Milieu  are  about  in 
the  direction  of  those  noted  along  the  Mattawin  and  on  the  Brassard 
road. 

Limestone  of        ^^^^^  further  north,  the  calcareous  members  of  this  formation  are 
Poet  River.      seen  along  the  upper  part  of  Post  River  about  two  miles  below  the 
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outlet  of  Clear  Lake,  a  small  ledge  of  the  limestone  showing  in  the  bed 

of  the  stream  for  a  short  distance.     As  the  shores  alon^  this  part  of 

the  river  are  composed  largely  of  drift,  the  breadth  of  this  band  cannot    -  -      ■     ^ 

be  ascertained. 

Oa  Crooked  Lake,  also,  which  is  reached  by  a  portage  from  the  lower  Crooked  Lake 
part  of  Post  River,  by  way  of  the  Hamel  Creek  route,  several  outcrops 
of  crystalline  limestone  are  seen.  These  ate  along  the  eastern  side  of 
the  east  arm  of  the  lake.  The  rock  is  generally  somewhat  impure, 
and  the  exposures  are  small.  The  dip  is  to  the  south-east  at  a  low 
angle,  but  the  rocks  in  the  vicinity,  and  for  most  of  the  distance 
around  the  shores  of  the  lake,  are  a  reddish  granitoid  gneiss,  in  which 
the  foliation  is  very  often  indistinct. 

The  presence  of  these  bands  of  limestone  in  this  area  indicates  the  Qrenville 
extension  of  the  upper  Grenville  gneisses  and  quartzite  to  the  north.  Beries. 
ern  limit  of  the  sheet. 

AREA  NORTH  OF  THE  MATTAWIN. 

The  examinations  in  this  area  were  made  principally  along  the  Mi-  Work  north  of 
lieu,  the  Post  and  the  connecting  waters  at  the  head  of  the  Manouan,  ^^  Mattawin 
the  Cenelles,  Eagle,  Chienne  and  Castor  Noir,  all  tributaries  of  the 
Mattawin,  and  along   the  Wessonneau,   which  empties   into  the  St. 
Maurice  above  the  mouth  of  that  river. 

On  the  Post  and  Milieu  rivers,  which  were  traversed  to  their  sources, 
and  the  country  explored  for  some  miles  further  north,  the  rocks,  where 
exposed,  are  generally  grayish  and  sometimes  a  reddish-gray  gneiss. 
These  contain  garnets  in  many  places  and  the  characteristic  rusty  Oarnetiferoua 
quartzose  gneiss  of  the  Grenville  series  is  a  common  feature.  Masses  gneisBea. 
of  granite  are  frequent.  This  is  generally  foliated,  but  sometimes 
occurs  as  a  massive  rock. 

The  Post  River  takes  its  rise  in  Lake  Clear.  This  is  a  beautiful  Lake  Clear, 
sheet  of  water  about  six  miles  long  by  three  in  breadth  in  its  widest 
part.  Along  the  shores  the  rock  exposures  are  few.  Where  seen  the 
gneiss  is  grayish  and  quartzose  with  some  rusty  bands,  and  at  one  place 
on  the  east  shore  there  is  a  large  mass  of  highly  quartzose  grayish  gneiss 
with  a  few  broken  dark  bands,  the  strike  of  which  is  N.  5"  to  30"* 
W.  with  a  west  dip  at  a  low  angle.  At  the  south  end  of  the  lake 
opposite  the  outlet,  there  is  a  low  clift  of  reddish  gneiss,  with  black 
hornblende  bands,    and  the  dip  isS.  75°  W.  <  10°  to  15". 

The  portage  from  the  north  end  of  this  lake,  over  a  ridge  of  sand 
and  gravel,  reaches  the  Vermilion  waters  at  the  head  of  Lac  de?  Pina 
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Headwaters 
of  Vermilion 
River. 


Oanoe-routes 
from  Post  to 
Milieu  rivers. 


Beddish 
granites. 


Rouges.  This  lake  is  narrow  and  extends  north  for  about  three 
miles,  at  which  point  Vermilion  River  flows  out  eastward  to  the  St. 
Maurice.     The  a!^^  surrounded  on  all  sides  by  sand,  the  hills  are 

low  and  rock  exposures  are  very  rare.  From  the  outlet  of  the  Ver- 
milion one  can  pass  by  a  series  of  lake  expansions  connected  by  creeks 
to  the  west  end  of  Lac  des  Sables,  a  further  distance  of  about  ten  miles 
north.  In  all  this  stretch  only  two  rock  exposures  were  noted.  These 
were  at  dams,  and  consisted  of  reddish-gray  gneiss,  the  strike  of  which 
was  north  with  a  low  west  dip.  Granite  dykes  intersected  the  gneiss 
The  rest  of  the  route  showed  do  rocks  other  than  boulders,  and  along 
the  shores  of  Lac  des  Sables  banks  of  sand  and  water-woj*n  stones 
had  an  elevation  of  fifty  to  seventy  feet  above  the  surface  of  the  lake. 
The  surface  of  the  country  is  general,  low  and  sandy,  and  there  are 
few  elevations  more  than  100  feet  above  the  general  level.  The  tim- 
ber is  usually  scrubby  spruce  and  small  red  pine. 

From  Post  River  to  the  Milieu,  two  routes  can  be  followed  to 
Crooked  Lake.  One  of  these  is  by  the  Long  Lake  River  which  comes 
in  from  the  west  at  about  four  miles  below  the  outlet  of  Clear  Lake 
the  other  by  the  Hamel  Creek  route  which  leaves  the  Post  about  five 
miles  in  a  direct  line  from  its  junction  with  the  Mattawin,  though  the 
distance  is  much  more  by  stream  owing  to  its  many  bends.  There  are  a 
number  of  heavy  portages  by  either  route.  Along  the  course  of  Long 
Lake  River  from  the  Post,  the  rocks  are  for  the  most  part,  where  ex" 
posed,  a  reddish,  coarse,  foliated  granite  About  midway  there  are 
large  exposures  of  a  reddish  coarse  augen-gneiss  with  a  dip  to  the  west 
of  85*.  The  rapids  along  this  river  are  caused  generally  by  great 
bouldery  masses  of  the  reddish  foliated  granite,  while  the  banks  of  the 
stream  are  often  occupied  by  drift.  At  the  north  end  of  Crooked 
Lake,  there  are  great  exposures  of  the  coarse,  reddish  foliated 
granite,  composed  of  red  felspar,  quartz  and  black  mica,  the  foliation 
being  nearly  horizontal.  The  rocks  along  the  west  shore  of  the 
east  arm  of  this  lake  are  practically  the  same  foliated  granite,  but 
along  the  east  side,  three  outcrops  of  limestone  already  referred  to 
come  in.  These  cannot  be  connected  and  their  continuity  is  probably 
affected  by  granitic  masses.  The  strike  of  the  foliation  is  almost  al- 
ways the  same  as  the  course  of  the  lake.  Boulders  of  reddish  granite- 
gneiss  are  frequent  and  these  with  sand  and  gravel  form  the  long 
point  that  divides  the  lake  into  long  bays  to  the  east  and  west 

The  shores  of  the  west  arm  are  mostly  a  coarse  red  foliated  granite- 
gneiss,  having  a  west  dip  at  angles  10"*  to  15*".  On  the  south  shore  of 
the  arm,  towards  the  north  end,  the  dip  changes  to  £.  <  15°.  Along 
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the  portage  to  Long  Lake,  as  well  as  along  the  greater  portion  of  that  Long  Lake, 
lake,  the  rocks  are  very  similar  to  those  just  described.  They  are 
mostly  reddish,  moderately  coarse  granite-gneiss  and  there  is  an  appa- 
rent absence  of  the  banded  grayish  and  garnet  if erous  gneiss.  In  this 
respect  the  rocks  are  like  those  seen  along  the  upper  Ottawa  at  the 
Petowawa  and  opposite  Pembroke  on  the  north  side  of  the  river.  But 
at  the  upper  end  of  Long  Lake  after  passing  the  narrows  the  rusty- 
weathering  grayish  mica-gneiss,  with  garnets,  again  appears  with  a 
dip  of  E.  5*"  to  10*".  These  mica-gneisses  apparently  continue  across  to 
the  Sasikinegog  Lake  on  the  Manouan,  though  at  the  narrows  of  Lake 
Travers,  which  is  at  the  head  of  the  Long  Lake  River,  the  reddish 
granite-gneiss  again  appears  in  great  blocks  and  also  in  ledges.  Along  Sasikinegog 
the  shores  of  the  Sasikinegog  Lake  the  gneiss  is  of  the  usual  grayish 
type  with  black  bands,  and  there  are  large  areas  of  grayish  quartzite, 
similar  to  that  observed  along  the  lower  Ottawa  in  connection  with  the 
limestones  of  the  Grenville  series. 

The  strike  of  the  rocks  along  the  shores  of  this  lake  is  from  north 

to  N.  40"  E.  and  the  dip  is  sometimes  to  the  east  and  sometimes  west 

at  low   angles.     The   quartzite   apparently  overlies  the  grayish  and  Headwaters o 
,^1       1.  .  J   .1^  ,       ,        ,        i.     ,  .the  Manouan. 

hornblendic  gneisses  and  there  are  also  bands  of  the  rusty  gneiss. 

Several  large  areas  of  a  dark-green,  sometimes  black  diorite  rock,  with 

large  crystals  of  hornblende,  occur  in  the  large  south  bay  where  the 

route  to  the  Manouan  takes  off,  which  is   by  way    of  Pasquatezebe 

River  and  Lake. 

The  upper  part  of  this  river  is  for  some  miles  the  route  followed  to 
reach  the  head  of  the  Milieu  River  on  the  way  to  the  Mattawin.  The 
stream  is  exceedingly  crooked,  flowing  through  a  flat  country  with  • 
swamps  to  Lac  Vaseux,  from  the  upper  part  of  which  a  portage  of 
over  a  mile  leads  to  Lac  a  la  T6te  which  is  near  the  head  of  this  stream. 
Along  this  part  of  the  route  no  ledges  are  seen,  but  large  boulders  of 
red  granite-gneiss  show  on  some  of  the  points  and  islands.  A  portage 
of  450  yards  leads  to  Lake  B.  which  is  apparently  the  head  of  the 
Manouan  waters  in  this  direction.  Large  masses,  probably  boulders, 
of  grayish  mica-gneiss  are  seen  at  intervals  around  the  shores.  Hills 
of  100  to  200  feet  in  height  rise  a  short  distance  back  from  the  shores 
but  these  are  all  densely  wooded  so  that  no  rock  outcrops  appear. 

A  portage  of  500  paces  over  a  low  ridge  leads  from  the  Manouan 
waters  to  the  head  of  the  east  branch  of  the  Milieu.  The  first  lake  on 
this  stream  has  low  and  swampy  shores,  but  there  are  blocks  of  the 
gray  gametif erous  and  often  rusty  gneiss.  On  the  next  or  Crooked 
Lake  the  ledges  appear,  and  there  is  a  heavy  fall  at  the  outlet  over 
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grayish  rusty  gneiss  which  is  cut  by  small  and  hard  diabase  dykes. 
This  is  associated  with  bands  of  the  black  hornblendic  and  garnetiferous 
gneiss  along  with  masses  of  gray  quartzite.  From  this  point  down  to 
the  lower  end  of  Long  Lake  on  this  stream  the  shores  are  low  and 
gravelly.  The  river  is  very  diificult  to  traverse  owing  to  the  dense 
liilien  River,  alder  growth  which  almost  entirely  blocks  the  channel  for  miles. 
Boulders  are  frequent,  and  just  before  reaching  Long  Lake  gray  mica- 
gneiss  appears  with  an  east  dip  of  ten  degrees.  From  the  foot  of  Long 
Lake  where  the  reddish  coarse  granite-gneiss  again  comes  in,  the  river 
for  some  miles  is  very  rough.  The  rapids  are  frequent  and  often  very 
heavy,  the  stream  being  in  many  places  almost  choked  with  great  boul- 
ders of  gneiss  and  granite.  Occasional  ledges  of  the  grayish  and  red- 
dish gneiss  are  seen,  generally  with  a  low  east  dip,  and  sometimes  masses 
of  reddish  granite  occur.  For  the  last  four  miles  before  reaching  the 
Mattawin  the  river  runs  between  gravel  banks  and  its  course  is  very 
crooked.  Occasional  large  blocks  of  reddish  gneiss  are  seen.  Along 
the  lower  part  of  the  Milieu,  both  to  the  east  and  west,  there  are  seve- 
ral deposits  of  mica  associated  with  small  quantities  of  apatite. 
Mica  deposits  These  occur  in  pyroxenic  rocks  that  traverse  the  grayish  gamet- 
Oataway.  iterous  gneiss  in  the  vicinity  of  Lake  Cutaway  already  referred  to. 
An  attempt  was  made  some  years  ago  to  work  the  mica  deposits  in 
this  district,  but  owing  to  the  shattered  condition  of  many  of  the  sheeto 
and  the  distance  from  a  market,  the  enterprise  was  abandoned. 

From  the  association  of  these  minerals  in  the  rocks  of  this  area  and 
the  general  similarity  in  the  character  of  the  gneiss  here,  to  that 
seen  in  the  Buckingham  mineral  belt  of  the  Ottawa,  it  would 
•  appear  that  these  rocks  in  the  Mattawin  may  safely  be  regarded  as  the 
equivalents  of  the  upper  Grenville  gneiss  and  limestone.  In  the  more 
immediate  vicinity  of  the  Mattawin,  limestone  occurs  not  far  from  the 
upper  end  of  the  Pine  Lake  expansion  on  the  south  side  of  the  river, 
as  well  as  on  the  north  side.  Other  localities  are  on  lot  12,  R.  II  ood 
tot  20,  R.  C.  Brassard  township.  In  the  latter  place  the  limestone  is 
micaceous  and  is  associated  with  serpentine  which  contains  small 
threads  of  chrysotile. 

Chryaotile  of  On  the  upper  portion  of  L'Assomption  River  along  L'Assomption 
J^>^™P^^^°  Jjake  there  is  a  well-de6ned  belt  of  this  rock.  It  also  has  serpentinous 
bands  and  carries  veins  of  chrysotile,  some  of  which  are  half  an  inch 
in  thickness.  This  limestone  strikes  along  the  course  of  the  river 
about  north-west,  and  can  be  traced  for  some  miles.  It  does  not  how- 
ever reach  Cypress  Lake,  being  possibly  cut  oflF  by  granite  or  by  a 
thinning  of  the  deposit,  as  is  often  the  case. 
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East  of  Post  River  and  about  fifteen  miles  from  its  junction  with 
the  Mattawin,  a  portage  leads  across  to  the  Cenelles  River,  which  flows 
south  and  enters  the  Mattawin  about  fifteen  miles  below  the  Post. 
The  Cenelles  is  only  a  small  stream,  but  has  several  lakes  along  its  up-  Cenelles  River 
per  part.  The  country  along  the  stream  is  generally  rolling,  with 
sandy  plains  and  hills  of  gneiss.  This  rock  is  often  garnetiferous  and 
has  bands  of  quartz,  but  no  trace  of  limestone  was  noticed  by  Mr. 
Ord  in  the  whole  distance,  with  the  exception  of  a  piece  forming;  part  of 
a  boulder.  The  strike  of  the  gneiss  is  a  little  west  of  north,  and  the 
dip  generally  west  at  a  low  angle.  North  of  the  Rapide  Lacroix 
which  is  about  four  miles  above  the  mouth  of  the  Cenelles,  limestone 
again  appears.  Of  this  locality  Mr.  Giroux  says,  "  On  a  lake  on  La- 
croix Creek  and  about  two  miles  north  of  the  Mattawin,  highly  quart- 
zose  grayish  gneiss  occurs  with  patches  of  hornblende,  and  near  the 
outlet  of  this  lake,  which  is  at  an  elevation  of  220  feet  above  the  river, 
there  is  an  exposure  of  impure  limestone  forming  a  bank  about  twenty  Crystalline 
feet  high  and  resting  on  a  whitish  quartz  rock  which  dips  south-east 
at  a  low  angle.  Rusty  gneiss  also  occurs.  The  limestone  is  cut  by 
small  dykes  of  white  granite.  About  ten  chains  farther  north,  is  an- 
other small  outcrop  of  impure  limestone,  separated  from  the  last  by  a 
band  of  gray  garnetiferous  gneiss  which  shows  an  anticlinal  struc- 
ture, the  dips  being  S.  25°  E.  and  N.  50""  W.  <  20^  The 
second  outcrop  of  limestone  dips  S.  60"  W.  <16°  and  rests  on 
highly  quartzose  gneiss  which  can  be  traced  for  over  half  a  mile  in  a 
northerly  direction,  to  a  small  lake  at  the  foot  of  which  a  ledge  of 
limestone  nine  feet  thick  and  two  chains  long,  white  and  crystalline, 
dips  N.  60"  W.  <  10"  and  rests  on  a  brownish,  much  decomposed  gneiss. 
The  limestone  at  all  these  places  is  very  impure,  containing  green 
pyroxene  in  grains  and  lumps  distributed  through  the  mass  along  with 
scales  of  brown  mica.  " 


limestone. 


Along  that  part  of  the  Mattawin  between  the  upper  falls,  one  mile  The  Mattawin 
below  St.  Michel  village,  and  the  mouth  of  the  Cenelles,  there  is  a  ^5^^^-  ^  i 
general  resemblance  in  the  rocks  to  those  which  have  already  been 
described.  The  banks  of  the  stream  are  low  and  sandy  for  a  large 
portion  of  this  distance  and  the  rock  outcrops  are  few.  Rusty  gneiss 
shows  in  a  ledge  on  the  south  bank  about  a  fourth  of  a  mile  above  the 
mouth  of  the  Milieu.  The  dip  here  is  south-east  <  25".  From  the 
Milieu  to  the  Post  the  shores  are  low  and  without  exposures,  but  a 
short  distance  a>x)ve  the  latter  stream,  ledges  of  gray  gneiss  with 
masses  of  pink  felspar,  occur  in  the  river.  The  strike  of  this  is  too 
indistinct  for  determination. 
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From  Post  River  to  the  head  of  the  He  de  France,  the  shores  are 
low  and  sometimes  marshy.  Ranges  of  hills,  composed  apparently  of 
gray  and  reddish-gray  gneiss,  rise  on  either  side,  a  short  distance  back 
from  the  river,  but  these  are  low  and  the  surface  generally  is  with- 
Ile  de  France.  q,j^  marked  elevations  for  some  distance.  A  fourth  of  a  mile  below 
the  head  of  the  He  de  France,  a  short  portage  crosses  over  ledges  of 
generally  coarse  granite,  cut  by  dykes  of  a  dark  hornblende-diorite 
containing  grains  of  magnetic  iron.  Several  small  rapids  occur 
in  the  north  channel  past  this  island,  caused  generally  by  boulders  of 
gneiss,  and  there  are  occasional  ledges  of  a  dark-gray  gneiss  in  which 
the  strike  cannot  be  readily  seen.  Some  of  the  bands  are  gametifer- 
ous  and  all  are  of  the  Grenville  type.  The  dip  where  visible  is  N.  E 
<10\ 

From  the  foot  of  the  He  de  France  to  the  mouth  of  the  Red  Canoe 

River,  which  enters  from  the  north,  several  small  outcrops  of  the 

grayish  garnetiferous  gneiss  are  seen,  but  the  shores  for  the  greater 

Garnetiferou^  part  of  the  distance  are  low  and  have  sandy  and  bushy  banks.    These 

K^roix  extend  to  the  head  of  Rapide  Lacroix,  where  the  grayish  quartzose 

Rapid.  gneiss,  with  garnetiferous  bands    crosses  the  river  and  extends  to  the 

lake   on  Lacroix  Creek  already   referred  to  in  the  remarks  on  the 

limestones. 

Bottle  River.  Below  the  mouth  of  the  Lacroix  to  the  mouth  of  Bottle  River, 
which  enters  from  the  south  side,  the  banks  are  low  and  bushy. 
Occasional  low  ledges  of  the  ordinary  gray  gneiss  cross  the  river,  the 
strike  being  at  one  point  N.  W.  and  the  dip  N.  K  <  10*.  Just  be- 
low Bottle  River  the  gneiss  is  flaggy  and  the  dip  changes  to  west  <  10'. 
These  rocks  are  cut  by  dykes  of  reddish  granite  and  there  is  apparentr 
ly   a  low  synclinal  in  this  part  of  the  section. 

Descending  the  long  stretch  above  the  mouth  of  Cenelles  River 
Cenelles  the  banks  are  sandy  and  show  no  ledges.     At  Cenelles  Rapids  fine 

grained  gray  and  black  gneiss,  with  bands  of  reddish-gray,  have  a 
strike  of  N.  70**  W.  and  a  dip  to  the  east,  indicating  an  anticline  in 
this  part.  Masses  of  red  granite  which  is  apparently  a  newer  rock 
than  the  associated  gneiss,  appear  above  the  rapid.  The  angle  of  dip 
of  the  gneiss  varies  from  4*  to  20**.  The  rock  is  very  quartzose 
and  contains  fine-grained  bands  which  often  have  large  crystals  of 
felspar.  At  the  foot  of  the  rapids  the  dip  is  N.  <15*  and  the 
gneiss  is  affected  by  a  couple  of  low  undulations. 

At  the  Empty  Barrel  Rapids  the  portage  is  very  rough,  over  great 
masses  of  reddish  granite.  Below  this,  past  Green  Island  Rapids, 
the  Cedars   and   the  Cypress,   to  Burnt   Island  Rapids,  the  expos- 


Rapids. 
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ores  are  few.  Those  seen  are  of  gneiss,  gra3ri8h  and  reddish  gray,  and  Granites  and 
often  highly  quartzose.  At  the  Cypress  Rapids  the  strike  is  N.  W.  ^®*"- 
and  the  dip  N.  K  <  10°.  Just  above  the  Burnt  Island  Rapids,  a  cliff 
of  sand,  covering  a  boulder- clay,  is  exposed  for  a  height  of  seventy- 
five  feet  above  the  river.  Near  the  head  of  the  rapids  a  ledge 
of  dark  or  black  mica-gneiss  crosses  the  river  in  nearly  flat  layers  or 
with  a  dip  to  the  S.  W.  <  5*".  Below  this  to  the  Ox  Bow  Rapids 
the  shores  are  low  and  sandy  with  large  boulders. 

The  Ox  Bow  is  overcome  by  a  portage  more  than  a  mile  in  length  q^  ^^ 
which  cuts  across  the  head  of  the  long  bend.  The  first  half-mile  is  portage, 
over  almost  bare  ledges  of  reddish-gray  granite  with  black  mica.  This 
is  foliated,  and  in  places  the  layers  are  distorted  after  the  fashion  of 
a  flow  structure.  There  is  a  small  muddy  lake  midway  on  this  portage 
and  the  second  half  to  the  river  shows  no  rocks  other  than  large 
boulders  of  the  foliated  granite. 

Below  this  rapid  the  ledges  are  reddish-gray  mica-gneiss,  the  strike 
is  nearly  east-and-west,  and  the  dip  to  the  north  at  an  angle  of  five  to 
ten  degrees.  A  short  distance  below,  the  foliation  in  a  red  granite 
gneiss  dips  N.  20"*  E  <15°,  and  thenoe'to  the  Grand  Price  Rapids  the 
same  rocks  continue  and  the  dip  is  N.E.  8  to  15**. 

At  the  head  of  the  Grand  Price  the  rocks  are  reddish-gray  and  dark 
gray  gneiss,  the  dip  changing  to  N.  70"  E.  <  15".  The  portage  past  this 
rapid  is  1,200  paces  long  over  a  coarse  reddish  gneiss  with  much  quartz. 
In  places  the  rock  is  almost  black  from  the  abundance  of  the  black  Grand  Price 
mica.  The  dip  is  north  two  to  four  degrees,  with  low  undulations.  ^'•P*^ 
The  rocks  for  some  miles  along  this  part  of  the  river  are  thus  affected. 
O^ey  are  apparently  a  lower  portion  of  the  gray  garnetiferous  series 
which  is  so  wide-spread  along  the  upper  portion  of  the  river.  At  the 
end  of  the  Grand  Price  portage  the  dip  is  N.  E.  <  20°. 

At  the  Little  Price  Rapids,  the  rock  is  a  coarse  reddish  granitoid 
gneiss,  overlain  by  the  reddish-gray  gneiss  of  the  usual  type.  At  the 
lower  end  of  this  portage  which  is  about  half  a  mile  in  length,  the 
gneiss  strikes  N.  60"  E.,  and  dips  N.  30"  W.  <15".  There  is  a  large 
area  of  gray  quartz  near  the  lower  end  of  the  portage,  but  at  the  river 
the  rock  is  a  garnetiferous  gneiss,  with  dark  or  black  micckceous  bands. 
These  rocks  are  sometimes  greatly  twisted  but  the  general  dip  is  to  the 
north  at  a  low  angle.  All  the  gneiss  is  very  quartzose  in  this  part  of 
the  section. 

From  this  down  to  the  mouth  of  Riviere  k  laChienne,  the  banks  are  low 
and  sandy  with  occasional  gneiss  boulders.    High  hills  rise  on  either  side 
and  all  are  densely  wooded  with  a  small  second  growth.     Just  below 
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the  moath  of  Riviere  a  la  Cbieniie,  ledges  of  dark-g»7  micargneiiiB  haTe 
a  north-west  dip  at  low  angles.  The  rocks  here,  howeyer,  are  often 
much  twisted  and  the  strikes  vary  greatly.  At  the  upper  end  of  the 
Chien  Rapids  the  foliation  in  ledges  of  reddish-gray  gneiss  is  very 
flat,  and  at  the  foot  of   the  rapids  the  dip  is  west   <  10*.     Along 

Chien  Rapids,  the  portage  past  the  Chien  Rapids  the  reddish-gray  gneiss  is  in  low 
undulations,  and  at  the  lower  end  the  dip  again  becomes  reversed  to 
the  east.  A  little  below  this  the  gneiss  becomes  very  qoartzose  and 
rusty  and  strikes  N.  50"  W.,  with  a  south-west  dip  <  15^  Thence  to 
the  head  of  the  Triplets  which  is  a  group  of  three  small  islets,  there 
are  several  undulations  with  low  angles,  the  dip  at  this  last  point  b»ng 
S.  E.  <  10'.  At  the  lower  part  of  the  Triplets,  a  hill  of  grajish 
gneiss  rises  on  the  north  bank,  from  the  edge  of  the  river  to  a  height 

Araohie  of  about  500  feet.   This  is  about  one  mUe  above  the  head  of  the  Aiachie 

Rapids,  where  reddish  and  reddish-gray  gneiss  cross  the  stream  with  a 
strike  of  N.  70"  W.,  and  dip  S.  20"  W.  <  20".  These  rocks  are  a  good 
deal  disturbed  and  are  cut  across  by  masses  of  red  granite,  the  whole 
forming,  for  half  a  mile  or  more,  a  very  rough  part  of  the  river. 

From  the  mouth  of  Riviere  k  la  Chienne,  the  explorations  of  Mr. 
Girouz  extended  north  to  the  Wessonneau  waters,  which  are  along 
the  northern  margin  of  the  map-sheet. 

At  the  mouth  of  Riviere  a  la  Chienne  and  for  some  miles  west,  the 

country  is  covered  with  sandy  drift,  which  forms  a  slightly  rolling  plain, 

extending  to  Lac  a  la  Cache,  or  about  five  and  a  half  miles  north  of 

the  Mattawin.     This  feature  is  seen  in  ascending  the  stream,  which 

runs   in   a  flat  narrow  valley,    bordered    by   small    rounded    hiBa, 
Riviere  ^  la  ^^  ^ 

Chienne  route,  densely  covered  with  small  timber.     Six  miles  up  from  the  Mattawm 

are    the    High   Falls    with     a  pitch  of  ninety   feet  over  a  reddish 

gneiss  filled   with   small   grains  of  clear  quartz,  dipping  apparently 

N.  70"  E.  <  14".     The  banding  is  very  indistinct  and  the  foliation  also 

disappears  in  places  when  the  rock  becomes  a  true  hornblende-granite. 

From  Lac  a  la  Cache  the  route  to  Lac  a  ia  Chienne  is  by  the  west 
branch  and  through  a  chain  of  small  lakes.  All  along  the  route  the 
prevailing  rock  is  gneiss,  grayish  or  pinkish  and  with  black  hornblende 
or  biotite  bands.  The  dips  are  generally  £.  <30".  A  feature  of 
the  mountains  in  this  area  is  pointed  out  by  Mr.  Giroux,  who  remarks 
that  they  are  much  more  broken  and  less  continuous  than  in  the  ranges 
farther  to  the  south  and  south-west,  and  have  often  one  perpendicular 
face  from  150  to  300  feet  in  height,  fronting  on  the  lake  or  stream. 
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Lac  a  la  Chienne  is  situated  in  a  basin-^aped  area,  with  high  j^^  ^  ^ 
mountains  along  the  east  side  and  low  hills  to  the  west.  From  the  Chienne. 
head  of  the  lake  the  country  appears  to  be  oomparatiyely  level  but 
thickly  wooded.  The  lake  is  celebrated  for  the  size  and  excellence  of 
the  salmon  trout  which  abound  in  its  waters.  The  east  shore  of  the 
lake  is  generally  rocky,  and  the  rounded  ledges  consist  of  coarse  reddish 
gneiss^  holding  large  crystals  of  white-weathering  felspar.  Similar 
rocks  occur  on  the  large  island,  and  the  dip  here  is  north  <8''  to  10*". 

The  upper  portion  of  Riviere  k  la  Chienne  enters  this  lake  near  the 
north-west  angle.  The  stream  in  this  upper  part  flows  through  alder 
swamps  with  banks  of  sand  and  gravel  for  about  eight  miles,  when  a 
portage-route  takes  off  to  Eagle  Lake,  which  is  at  the  head  of 
Ik^le  River.  Along  this  portage  and  the  intervening  lake,  there  are 
ledges  of  pinkish-gray  gneiss,  dip  S.  20''  W.  <  20^ 

Eagle  Lake  is  very  irregularly  shaped  with  large  bays.  Along  the  Yjogle  Lake. 
north  shore  the  reddish  gneiss  is  cut  by  dykes  of  white-weathering 
pegmatite ;  but  the  dip  is  difficult  to  determine  as  the  rocks  are  low- 
lying  and  the  inclination  of  the  bands  low.  From  the  foot  of  the  lake 
along  the  upper  part  of  Eagle  River,  the  rocks  are  highly  felspathic, 
reddish  gneiss,  with  bands  and  thick  beds  of  black  hornblende-gneiss. 
These  reddish  rocks  generally  weather  rough  from  the  presence  of  the 
felspar  and  quartz,  and  there  is  often  very  little  mica  in  the  rock.  The 
quartz,  which  is  so  abundant  in  the  gneiss  along  the  Mattawin  is  much 
less  abundant  in  the  rocks  of  this  area. 

The  rocks  along  the  lower  half  of  the  Eagle  consist  for  the  most  part  Eagle  River. 
of  reddish  granitoid  gneiss,  with  a  dip  near  the  Mattawin  of  S.  20*"  W. 
<  30.°  Ascending  the  river  from  its  mouth,  there  is  a  portage  of  about 
one  mile  and  a  half  to  the  foot  of  the  first  lake,  to  overcome  the  rapids 
and  bad  water  along  the  lower  portion  of  the  stream.  This  portage 
tarns  off  from  the  river  at  a  small  creek  about  midway  on  the  route 
past  the  Arachie  Rapids. 

Along  the  shores  of  the  lower  lake  on  EagleRiver,  there  are  cliffs  of 
granite-gneiss  composed  of  a  yellowish  quartz,  red  felspar  and  black 
mica.  The  rock  is  in  places  pyritous  and  foliated  with  a  dip  of  S.  70** 
E.  At  the  head  of  the  lower  lakes  another  portage  leads  past  heavy 
falls  and  rapids  to  the  second  chain,  over  a  ridge  of  foliated  granite, 
the  direction  of  which  is  the  same  as  along  the  lower  part  of  the 
stream.  Along  the  shores  of  the  upper  chain  of  lakes  the  strike  and 
dip  change,  and  the  latter  is  here  S.  55*"  W.  <  15**.  At  the  chute  at 
the  head  of  this  chain  of  lakes,  ledges  of  grayish  and  hornblende-gneiss, 
with  gametiferous  bands,  strike  N.  40**  W.  and  dip  to  the  south-west, 
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and  the  same  brownish-gray  gneiss  extends  up  the  stream  pr^^omablj 
Grranite-gneiBs  to  the  head,  showing  in  high  clifEs  with  bold  faces  next  the  lake  or 
river.  The  hills  around  the  lakes  and  along  the  lower  part  of  the 
river  are  high  and  apparently  of  granitic  gneiss.  While  the  gneiss 
along  the  route  is  generally  quartzose  and  in  some  respects  resembles 
that  of  the  Grenville  series,  it  apparently  underlies  the  upper  Gren- 
viUe  gneiss  and  represents  one  of  the  broad  anticlinal  folds  seen  along 
the  middle  portion  of  the  Mattawin  River. 

Following  the  upper  part  of  Riviere  k  la  Chienne  for  a  farther  distance 
of  about  six  miles  above  the  portage  into  Eagle  Lake,  a  portage  v 
made  into  Sleigh  Lake,  one  of  the  upper  lakes  at  the  head  of  die 
Pabelangnang  River,  a  branch  of  the  Vermilion.  The  portage  from 
Sleigh  Lake,  the  Chienne  waters  into  this  lake  is  over  a  ridge  of  reddish  granite, 
containing  but  little  mica  and  hornblende.  Sleigh  Lake  is  about  six 
miles  long  and  varies  from  five  chains  to  a  mile  in  breadth.  It  is  veiy 
irregular,  with  deep  bays,  and  is  surrounded  by  low  hills  of  reddish- 
weathering  granite-gneiss.  At  the  south  end  of  the  lake  the  strike  is 
N.  40"  W.,  the  dip  S.  50^  W.  <  30%  but  throughout  much  of  the  ares 
the  foliation  is  very  indistinct,  and  the  weathered  surface  is  very 
rough.  Large  distinct  bands  of  almost  pure  hornblende  and  ako  of 
red  felspar  are  frequent  in  this  rock,  but  the  quartz  is  much  len 
abundant  than  in  the  area  further  to  the  south.  Similar  rocks  are 
seen  along  the  shores  of  Lake  Dorval,  which  is  the  next  lake  to  the 
south-east,  where  the  ehores  are  strewn  with  boulders  of  granite-gneiaa 

Lac  k  Baude.  ^^  outlet  of  Lake  Dorval,  which  empties  into  Lac  a  Baude,  is  about 
one  mile  and  a  half  long,  and  runs  through  a  low  valley  in  which 
boulders  are  very  numerous,  and  near  the  lower  end  hills  of  brown 
coarse  hornblende-gneiss  rise  on  either  side. 

Lac  a  Baude  is  nearly  at  the  same  elevation  as  Sleigh  Lake.  It 
shows  but  two  rock  exposures,  of  which  one  is  near  the  end  of  the 
portage  from  the  last  lake,  and  the  other  near  the  north  end  of  the 
lake  where  the  portage  leads  off  to  Lake  Wakaumekonke.  Here  there 
is  a  cliff  about  150  feet  high,  the  base  of  which  consists  of  a  very 
coarse  granite.  The  rock  is  reddish  and  holds  much  magnetic  iron  in 
grains.  This  tarnishes  to  a  purple.  The  reddish  granite  contains  also 
the  rather  rare  mineral  allanite,  over  somewhat  large  areas,  to  the 
extent  of  thirty-five  per  cent  of  the  mass.  The  allanite  crystals  are  of 
unusually  large  size.  The  containing  granite,  which  has  the  aspect  of 
an  eruptive  mass,  is  overlain  by  bands  of  hornblende-gneiss  which  are 
separated  by  layers  of  reddi^  quartz  and  felspar  rock.  The  gneiss 
dips  here  S.  70*"  E.  <  35*",  indicating  a  break  or  an  anticlinal  at  this 
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place,  as   the  prevailing  dips  hitherto  in  this  area  have  been  to  the 
south-west. 

Near  the  western  end  of  this  cliff  a  dyke  of  pegmatite,  about  five 
feet  wide,  carries  numeroas  large  crystals  of  mica.  The  quartz  in  the 
vicinitj  is  almost  black  and  the  mica  is  a  biotite. 

The  portage  to  Lake  Wakanmekonke  is  about  two  miles  long.     The  Lake  Wakan- 
lake  is  nearly  circular  with  a  circumference  of  about  eight    miles  ^^'^'^^^ 
and  is  surrounded  by  low  mountains.     At  the  northern  part,  a  cliff  of 
broken  and  jointed  red  gneiss  rises  to  a  height  of  about  eighty  feet, 
and  this   rock  is  exposed  for  about  two   miles  and  a  half  along  the 
north  and  west  shores.     The  red  gneiss  is  here  followed  by  a  thick 
band    of    hornblende  rock,   showing   neither   bedding  nor  foliation, 
which  has  a  breadth  of  about  one  mile  and  a  quarter,  and  is  followed 
by  the  same  reddish  gneiss  with  a  northand-south  strike.     There  are 
quantities   of   black  iron  sand  along  the  shores  of  this  lake  and  the 
red  rock  frequently  holds  bunches  of  iron  ore. 

The  portage-route  from  this  lake  to  the  dam  between  Lakes  Soucy  The  Weaaon- 
and  Steamboat  Rock,  which  are  on  the  Wessonneau  River  waters,  is  '^^"i^f^®'^ 
about   three  miles  long  and  crosses  six  small  lakes.     The  rocks  along 
this  route  are  gneiss,   sometimes  the  black  hornblendic  variety,  and 
sometimes   reddish  or  gray.     At   the  end  of  this  portage,  at  the  dam 
at  the  foot  of  Lake  Soucy,  there  is  a  cliff  of  reddish-weathering  gran- 
ite-gneiss about    150  feet  hi^i^h,  in  which  foliation  is  seen  but  no  band- 
ing, and    the  rock  holds  large  masses  and  irregular  veins  of  coarse 
fekpar.     This  gneiss  extends  along  the  east  shore  of  Lake  Steamboat 
Rock  to  within  half  a^mile  of  the  outlet  of  this  lake,  or  to  what  is 
called  the  South  Branch  of  the  Wessonneau.     From  a  point  near  the 
outlet  of  this  lake  a  portage  was  made  into  Lac  a  la  Pluie,  a  distance 
of  nearly  four  miles  in  a  straight  line.     At  the  height-of-land  about 
100  chains  south-west  of  the  latter  lake,  there  are  two  small  lakes,  the 
more  southern  of  which  empties  into  Lake  Steamboat  Rock  while  the 
other  discharges   into   Lac   k   la   Pluie.     On   this   last   lake    a  hill  Gneuse  and 
of  reddish   felspathic    gneiss    shows  a  dip   S.    70'    E.    <28".     The*^*^^*®* 
surfaee  of  the  country  on  this  traverse  is  covered  with  large  boulders 
of  reddish  quartzose  gneiss.     The  gneiss  at  the  height  of  land  holds 
thick  bands  which  are  black  and  micaceous,  and  lenticular  patches  as 
well  as  layers  of  coarsely    crystalline  felspar   with  bluish   quartz. 
Around   Lac  k  la  Pluie  there  are  many  small  sand-hills  from  ten  to 
twelve  feet  high.     The  portage  is  swampy,    and   the  stream  flows 
through  alder  swamps  and  is  not  navigable.     No  rocks  in  situ  are  seen 
in  this  part  of  the  route.     Ftom  Lac  k  la  Pluie  the  outlet  down  to  the 
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middle  branch  of  the  Wessonneau,  a  distance  of  three  and  a  fourth 
miles,  was  followed  mostly  along  a  portage-road,  as  the  stream  is  unfit 
for  canoes.     On  the  route  outcrops  of  a  brown  quartzose  gneiss,  inter- 
Rough  part  of  stratified  with  black  micaceous  layers  and  well  banded,  show  a  dip  N. 
n    r.  ^Qo  -^^  ^  |2<>^  gQ  ^i^Q^f^  g^  \q^  anticline  apparently  occurs  at  this  place. 

The  surface  here  is  also  covered  largely  with  broad  areas  of  sand  with 
a  profusion  of  large  and  small  boulders  of  gneiss.  From  the  forks  of 
the  branch  with  the  Wessonneau  to  the  St.  Maurice,  a  distance  of 
about  twelve  miles,  the  former  is  very  rough  and  rapid.  There  are 
few  rock  exposures  but  the  bed  of  the  stream  is  full  of  boulders. 

From   the  mouth  of  the  Wessonneau  to  the  Grande  Anse,  twelve 

miles  lower  down,  the  shores  of  the  St.  Maurice  are  largely  of  sand 

At  this  latter  point  a  portage-route  of  nine  miles  takes  inland  and 

strikes  the  Wessonneau  River  below   the  Wessonneau   Lak&    The 

portage  shows    a   few  outcrops    of    gneiss,    reddish-gray,   graj   and 

black,  but  the  dip  could  not  be  determined  as  the  exposures  are  small. 

Portage  from  This  portage  reaches  the  Wessonneau  River  about  half  a  mile  east 

Weaaonneau    ^f  a  large  bay,  or  near  the  intersection  of  a  line  between  the  seigneu- 

River.  ^es  of    Batiscan    and  Polette.     Thence  along  the  river  and  Lake 

Wessonneau  to  the  portage  near  the  head,  but  few  rock  exposures  are 

seen.     Brown  micaceous  gneiss  near  the  foot  of  the  lake  dips  S.  60"*  K 

<15'. 

From  the  head  of   this  lake   to  Lake  Steamboat  Rock  the  rocks 
met  with  are  similar  to  those  already  described  on  the  preceding  page. 

At  the  mouth  of  the  Wessonneau  River  on  this  lake,  reddish-brown 
gneiss  outcrops  at  intervals  along  the  shore  as  far  as  the  Narrows. 
The  rock  has  a  general  easterly  dip  at  low  angles,  and  varies  greatly 
in  composition,  holding  in  places  layers  of  hornblende-gneiss  and  in 
others  patches  of  red,  coarsely  crystalline  orthoclase  felspar  and  bluisb 
Lake  Steam-  quartz.  Where  the  latter  mineral  occurs  the  gneiss  is  highly  quartzose 
boat  Rock.  ^nd  holds  quantities  of  garnets.  The  shores  of  this  lake  are  generally 
low  and  gravelly.  The  islands  are  also  low  with  gravelly  and  boold- 
ery  beaches.  The  surrounding  mountains  are  thickly  wooded  with 
small  timber  and  the  elevation  of  the  lake  is  about  500  feet  above  the 
Mattawin  at  the  mouth  of  the  Castor  Noir  River. 

From  the  south-west  end  of  this  lake  a  portage  of  about  a  mile 

leads  to  the  lake  at  the  head  of  the  East  Branch  of  the  stream  jnst 

mentioned.     This  lake  is  two  miles  long  and  on  the  east  has  high  hills 

Route  to         of  reddish-weathering  granite-gneiss.     About  a  mile  south  of  this  lake 

RWot!^  ^8  another  and  along  the  connecting  stream  the  brown  gneiss  dips  S. 
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to  S.  40'  W.  <  20"  to  27'.  This  lake  is  about  six  miles  north  of  the 
forks  of  the  Castor  Noir  River,  and  along  the  east  side  are  high  bold 
and  often  bare  hills  apparently  of  the  same  reddish- weathering  granite- 
gneiss. 

The  lower  portion  of  the  Castor  Noir  River  is  very  rough  and  dows 
through  a  narrow  valley,  bounded  on  either  side  by  high  hills  of  grayish- 
weathering  reddish-gray  gneis£. 

The  lakes  on  the  west  branch  of  the  Castor  Noir  are  reached  by  a 
long  portage  from  the  Mattawin  which  takes  off  opposite  the  mouth  of 
Antikiagamak  River.  There  are  several  of  these  lakes  of  large 
size,  but  the  rocks  all  along  the  route  as  well  as  around  the  shores  of 
these  lakes  are  similar  in  character  to  those  described  along  the  route 
to  the  Wessonneau,  further  north.  The  three  principal  lakes  on  this 
branch  of  the  Castor  Noir  are  Lakes  Eveleen,  Brown  and  Howe. 

From  Inman  Lake,  an  expansion  of  the  east  branch  of  Gros  Castor 
Noir  River,  a  portage  leads  across  to  Howe  Lake,  which  is  near 
the  head  of  the  Ruisseau  a  Bastien.  A  ridge  about  750  feet  high,  of 
brownish  gneiss,  lies  between  these  two  lakes  and  also  extends  along  the 
eastern  shore  of  the  latter.  From  Howe  Lake  a  route  extends  across 
to  the  head  of  Red  Pine  Brook.  Along  the  Red  Pine  which  is  a  very 
rough  stream,  flowing  into  the  Mattawin  a  short  distance  below  the 
mouth  of  the  Eagle,  the  only  rocks  seen  are  the  usual  gneisses.  These 
are  mostly  reddish-gray  and  hold  bands  of  black  hornblendic  gneiss. 
The  dip  is  obscure  but  at  one  point  appears  to  be  N.  50**  W.  <8°. 
The  valley  of  this  stream  is  very  rough  and  stony  and  almost  bare  of 
vegetation. 

The  character  of  the  rocks  along  the  Mattawin  from  Cypress  Lake  to 
the  mouth  of  the  Eagle  has  already  been  stated.  From  the  latter  point 
to  the  mouth  of  the  Antikiagamak  River  the  Mattawin  is  rough  and 
broken  by  heavy  rapids  and  falls.  In  the  whole  distance  from  St. 
Michel  to  the  mouth  of  the  Antikiagamak  there  are  no  less  than 
twenty-five  of  these  rapids  and  chutes,  many  of  which  can,  however,  be 
descended  by  light  canoes  at  a  low  stage  of  the  water. 

No  limestones  are  seen  along  this  portion  of  the  stream  till  within  a 
couple  of  miles  of  the  Eagle  Rapids,  where  numerous  blocks  of  white 
and  pink  limestones  show  in  the  channel ;  but  at  two  miles  and  a  half 
below  this  rapid  there  is  a  band  of  limestone  ten  feet  thick  containing 
granules  of  green  serpentine.  The  strike  of  this  band  is  N.  50"*  W. 
and  the  dip  is  S.  W.  <  25^ 

Along  the  Arachie  Rapids  of  the  Mattawin  the  rock  is  mostly 
granitic  in  character.     In  much  of  it  there  is  a  well-defined  foliation. 
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but  large  portions  are  destitute  of  this  feature.  The  general  strike  of 
the  foliation  is  north-west  and  the  dip  is  south-west.  These  generally 
weather  a  deep  red.  The  lower  end  of  the  portage  past  this  rapid  is 
over  reddieh-gray  and  black  gneiss,  cut  by  large  dykes  of  red  coarse 
pegmatite.  Thenoe  to  the  end  of  the  Red  Pine  portage,  the  rocks 
are  granitic  gneiss  with  reddish-gray  bands,  generally  with  a  low  dip 
to  the  south-west.'  At  the  foot  of  the  Bed  Pine  portage  the  grayish 
gametiferous  gneiss  again  appears,  with  a  well-defined  dip  to  the  east 
of  10**.  This  rock  continues  along  the  river  to  the  Galet  Rapids  where 
it  is  in  broad  flaggy  ledges,  with  a  dip,  at  the  lower  part,  to  the  north. 
Galet  and  west.  This  rock  is  often  a  yellowish-gray  mica-gneiss  with  quantities 
of  garnets  in  some  of  the  layers,  and  this  feature  continues  down  to  the 
Bear  Bapids. 

From  this  point  a  traverse  was  made  by  Mr.  Giroux  to  the  south  of 
the  river  throu^i^h  a  chain  of  lakes,  and  across  to  the  head-waters  of 
Route  from     the  Shawenegan  Biver.     This  route  passes  through  the  Little  and  Big 
to^Shaweno^"  Bear  Lakes,  Lakes  Prudent,  Marcotte  and  Upper  Crooked,  to  the  head 
gan  Lake.        of  the  creek  flowing  into  Lake  Antikiagamak.     The  portages  between 
these  lakes  are  long  and  rough,  with  numerous  boulders  of  reddish  and 
gray  gneiss.  From  theeast  end  of  Upper  Crooked  Lake,  aseriesof  portages 
with  small  lakes  leads  across  to  Lac  des  lies  which  flows  south  into  the 
Shawenegan.     On  all  these  lakes  and  portages  the  gneiss  presents  prac- 
tically the  same  aspect  as  that  seen  along  the  route  to  the  north  of  the 
Mattawin.     The  dip  where  noted  is  generally  to  the  south-west  at  a  low 
angle,  but  the  exposures  are  not  numerous.     Along  several  of  the  lakes 
the  gneiss  forms  bold  cliffs,  with  the  steep  side  towards  the  water.   These 
are  from  150  to  400  feet  in  height.     Similar  clifls  are  seen  along  the 
west  side  of  Lake  Antikiagamak  in  its  upper  portion.     The  rock  here 
also  is  a  reddish-gray  gneiss  but  the  banding  is  not  well  defined.    The 
Lake  Anti-      shores  of  this  lake  are  generally  low  and  marshy  and  its  surface  is 
kiagamak.        y^^y  Jittle  higher  than  the  level  of  the  river  at  the  mouth  of  the  creek 
which  discharges  it.     A  portage-road  3,500  paces  long  connects  this 
lake  with  Lac  des  lies  on  the  head  of  the  Shawenegan,  and  from  the 
Lake  Wapiz-   l*tter  a  creek  connects  with  Lake  Wapizagonke.     The  latter  lake  is 
agonke.  about  nine  miles  in  length,  but  narrow.     On  the  north  side  high  gneiss 

cliffs  extend  for  several  miles  along  its  lower  or  southern  end,  while  to 
the  west  the  shore  rarely  shows  outcrops  of  rock.  The  country  sur- 
rounding is  densely  wooded  with  pine.  The  gneiss  along  the  lake  lies 
in  a  nearly  horizontal  position,  and  the  direction  of  the  dip  is  obscure. 

To  the  west  and  south-west  of  this  lake,  are  several  large  lakes, 
among  which  the  principal  is  Lake  Caribou.     This  and  several  others  in 
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that  chain  discharge  into  the  Shawenegan  at  the  foot  of  Lake  Wapiza- 

gonke.     On  another  branch  of  this  river   is  Shawenegan  Lake  and  Shawenegan 

a  group  of  smaller  lakes,  and  around  all  these  the  same  character  of 

gneiss  is  seen.     The  prevailing  dips  in  this  area  are  to  the  south-west. 

Further  to  the  south,  on  the  branches  of  Riviere  du  Loup,  Lac  a  la 
Coureuse  and  others  of  this  chain  show  similar  gneiss ;  but  on  Lac  k 
TEau  Claire,  which  is  several  miles  further  south  and  on  another 
branch  of  the  du  Loup,  the  rock  is  a  reddish  granite  and  syenite,  which 
resembles  that  seen  in  the  vicinity  of  St.  Gabriel  de  Brandon,  and  that 
which  forms  the  large  granitic  area  between  that  place  and  Hunters- 
town.  This  syenite  continues  along  the  creek  to  the  Riviere  du  Loup 
itself. 

Returning  to  the  Malta  win,  the  portage  past  the  Little  Bear  Rapids  Little  Bear 
is  very  rough,  over  a  spur  of  a  mountain,  the  rocks  of  which  are  reddish  ™P>^8. 
and  gray  quartzose  gneiss  holding  garnets,  the  dip  of  which  is  south-west. 
Bands  in  this  rock  are  dark- gray  and  gray  with  black  mica.     At  the 
foot  of  the  rapids  the  strike  changes  to  north-east  and  the  dip  to 
north-west,  and  fifty  paces  lower  on  the  river  the  dip  becomes  reversed 
to  N.  E.  <  5°  to  10°.     A   coarse  reddish   granite  is  intruded  in  this 
gneiss  in  broad  sheets.     At  the  Crapaud  Rapids  similar  granites  and 
gneiss  are  seen.     The  rock  is  very  much  disturbed.     At  the  Little  Crapaud  and 
Grant   Rapids   the   river  falls    about    twenty  feet    over   a   grayish  Grant  Rapids, 
quartzose  gneiss  that  lies  nearly  flat,  and  similar  rocks  extend  down 
to  the  Grant  Rapids,  past  which  there  is  a  portage  nearly  one  mile  in 
length.     At  the  lower  end  of  these  rapids  there  is  a  blufif  of  reddish  and 
gray  gneiss  in  which  the  dip  is  N.  50°  E.  <  50°  and  the  gneiss  is  cut 
by  masses  of  granite.     Apparently  there  are  several  anticlines   along 
this  part  of  the  stream,  but  the  dips  are  for  the  most  part  low. 

Similar  gneisses   extend   down  past  the  Bouleau   Rapids,  beyond  Bouleau 
which  the  shores  are  lower  and  the  banks  are  generally  sandy.     The  ^P^<^^- 
current  becomes  sluggish  and  no  further  obstructions  occur  to  the 
mouth  of  the  Antikiagamak  River,  where  the  Shawenegan  Fishing  Club 
has  a  house. 

From  the  mouth  of  this  creek  to  the  head  of  the  Little  Cinq  Rapids,  portage  from 
where  the  portage  leads  off  to  the  Grand  Lac  des  Cinq  and  thence  down  Mattawin 
to  the  Grandes  Piles,  the  only  rocks  seen  are  grayish  gneiss.    The  shores  Grand  Lac  des 
are  generally  low  and  sandy.     From  this  point  on  the  JV1  attawin  to  its    *°^' 
entrance  into  the  St.  Maurice,  the  river  is  very  rough  and  is  but  little 
travelled.     There   is  an  almost  continuous  succession  of  heavy  rapids 
over  ledges  and  large  boulders.      The  gneiss  is    the  usual   grayish 
quartzose  variety ;    the  strike   is   generally   nearly   north-and-south. 
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Several  low  undulations  appear  along  this  part  of  the  river  and  near 
the  mouth  the  dip  is  to  the  N.  E.  <^0^ 

The  portage  from  the  head  of  the  Little  Cinq  Rapids  to  Grand  Lac 
des  Cinq  is  over  a  ridge,  and  is  rather  more  than  three  miles  in  length. 
The  only  rock-exposure  shows  a   reddish-gray  gneiss,  of  which  the 
dip  could  not  be  ascertained.     On  the  above  lake,  near  the  lower  end, 
The  Cinq         beyond  the  club-house,  the   shore  is  occupied  by  grayish  gneiss  with 
^'  reddish-gray  bands  in  nearly  flat  layers,  or  with  a  slight  dip  to  the 

north.  Several  low  undulations  show  along  the  shores  of  this  lake,  but 
the  angle  of  the  dip  rarely  exceeds  five  degrees.  In  the  east  bay  the 
gneiss  is  occasionally  coarse  and  reddish,  with  some  black  bands  due 
to  the  prevalence  of  biotite. 

From  this  lake  the  usual  canoe-route  to  the  Grandes  Piles  is  south 

to  the  head  of  the  Cinq  chain,  through  Lakes  Dauphinais  and  Round. 

Ganoe-route     From  the  latter  a  portage  of  five-eight«  of  a  mile  leads  to  Lake  Clear) 

to  the  Peche    which  is  at  the  head  of  the  P^che  chain  of  lakes.     Along  this  chain  to 
chain  of  lakes.  ° 

the  outlet  in  the  St.  Maurice,  the  rocks  are  all  of  the  usual  type  of 

reddish-gray  and  gray  gneiss,  and  some  of  the  layers  are  filled  with 
garnets.  The  dips  are  generally  low  and  the  bands  are  in  shaUow  un- 
dulations, varying  from  south-west  to  north-east,  with  a  general  strike 
to  the  north-west. 

St.  Maurice  Along  the  St.  Maurice,  which  was  traversed  by  Mr.  A.  P.  Low  in 
LktleB^it^n-  ^^^^  ^^°^  *^®  mouth  of  the  Little  Bostonnais  to  the  junction  with 
nais  River.  the  St.  Lawrence  at  the  city  of  Three  Rivers,  the  principal  rocks  seen 
are  gneiss.  From  his  notes  along  this  part  of  the  river  it  would  appear 
that  the  upper  Grenville  gneisses  are  the  prevailing  rocks  along  the 
stream  for  the  greater  part  of  this  distance.  At  the  mouth  of  the 
Little  Bostonnais,  which  is  some  miles  north  of  the  limit  of  the  map- 
sheet,  ledges  of  pinkish,  fine-grained  gneiss,  with  hornblende  and  mica 
layers,  are  well  exposed,  and  these  extend  for  some  distance  along 
that  stream.  At  the  chute  a  short  distance  above  its  junction  with 
the  St.  Maurice,  the  rock  is  described  as  a  medium-grained  syenite- 
gneiss,  highly  felspathic,  with  green  hornblende  and  a  little  quartz. 
The  dip  here  is  E.  <45^ 

Below  this  point  on  the  St.  Maurice,  similar  rocks  appear  to  prevail 
as  far  as  the  mouth  of  Rat  River,  holding   bands   of  crystalline  lime- 
stone at  the  big  bend,  about  six  miles  below  the  mouth   of  the  Little 
Terraces  alonjr  ^o^tonnais.     The  rock  exposures  along  this  portion  of  the  river  lie  at 
river.  some  distance  back  from  the  shores,  the  river  itself  having   banks  of 

drift-sand  and  gravel  for  the  most  of  this  distance.  Sandy  terraces 
occur  along  both  sides,  the  highest  of  which  has  an  elevation  of  about 
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150  feet  above  the  stream,  but  the  most  persistent  of  these  is  about 
sixty  feet  high,  with  several  others  at  intermediate  elevations.  From 
the  mouth  of  the  Bat  River  to  the  township  of  Polette,  which  is  on 
the  northern  limit  of  the  map-sheet,  the  principal  exposures  are  of  fine- 
grained grayish  mica-gneiss,  weathering  yellow  from  the  decomposition 
of  iron-pyrites  and  with  bands  of  black  hornblende-gneiss,  in  places 
containing  garnets.     The  prevailing  dip  is  N.  60°  E.   <  35**  to  40°. 

In  the  township  of  Polette,  on  lots  24  and  25,  range  II,  there  is 
a  large  exposure  of  crystalline  limestone,  some  of  which  is  a  dear 
white  and  of  fine  quality.  The  breadth  of  this  band  at  one  place  is 
said  by  Mr.  Low  to  be  four  hundred  yards.  The  strike  is  about  N. 
60**  E.  and  the  outcrop  continues  for  three  miles  in  this  direction. 
The  rock  is  generally  coarsely  crystalline  and  in  places  contains  light- 
brown  mica  and  green  pyroxene,  with  small  quantities  of  graphite. 
The  mica  is  sometimes  in  crystals  of  large  size  and  the  dip  of  the  de- 
posit is  to  the  south-east  <  8°  to  10°.  Thence  to  the  mouth  of  the 
Mattawin,  the  rock  exposures  are  usually  of  a  fine-grained,  yellowish, 
often  rusty  gneiss,  with  mica  and  hornblende,  and  these  are  cut  by 
large  dykes  of  coarse  red  pegmatite. 

Below  the  Mattawin  to  near  the  mouth  of  the  Mekinac  River  which 
is  a  tributary  from  the  east,  similar  reddish  and  gray  mica-gneiss  and 
hornblende-gneiss  occur.  The  dip  is  generally  N.  50°  to  60°  E.  at  angles 
from  10°  to  30°.  At  about  two  miles  above  the  mouth  of  the  Mek- 
inac, similar  rusty  mica-  and  hornblende-gneiss  holds,  in  the  space  of 
fifty  feet,  four  thin  bands  of  limestone,  white  and  crystalline.  These 
dip  N.  65°  E.  <  30°  to  50°.  These  bands  vary  in  thickness  from  four 
feet  to  six  inches  and  appear  to  have  eaten  into  the  containing  gneiss, 
as  they  penetrate  the  bedding  and  hold  fragments  of  the  surrounding 
rock.  The  dark  gneiss  is  garnetiforous.  The  two  middle  calcareous 
bands  coalesce,.  And  at  one  point  form  a  band  fourteen  feet  thick. 
Below  this  point  to  the  Point  aux  Dores,  four  other  bands  of  limestone 
are  seen,  the  associated  gneiss  being  fine-grained  and  rasty.  Some  of 
this  gneiss  holds  quite  large  masses  of  magnetite  which  is  in  fact  a 
considerable  ingredient  in  nearly  all  the  gneisses  in  this  area. 

Below  the  Mekinac  the  river  widens.  The  shore  becomes  sandy 
and  the  stream  is  bordered  by  terraces,  the  highest  of  which  is  about 
150  feet,  but  the  fine-grained  reddish  and  gray  gneiss  continues  in  hill 
ranges  down  to  the  village  of  Grandes  Piles. 

At  this  place,  on  the  east  bank,  the  gneiss  sometimes  has  a  greenish 
tint  from  the  presence  of  pyroxene,  and  contains  veins  of  pegmatite 
and  magnetite.  The  strike  here  is  north  and  the  dip  east  <  30°  to 
50°. 
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Similar  rocks  continue  down  stream  to  Petites  Piles.  The  strike 
changes  to  N.  30*  E.  but  the  dip  is  still  east  20'  to  30\  At  the  lat^ 
ter  place  there  are  two  bands  of  limestone  from  six  to  thirty-six  inches 
in  thickness  separated  by  a  six-inch  band  of  pyroxene.  The  calcare- 
ous bands  are  impure,  holding  dark  mica  and  pyroxene  with  horn- 
blende. Overlying  these  are  about  200  feet  of  pyroxene-hornblende- 
gneiss  with  veins  of  pegmatite,  which  also  hold  masses  of  pyroxene, 
and  these  are  followed  by  the  ordinary  gray  gneiss  of  the  district. 

Along  this  part  of  the  river,  for  a  distance  of  about  one  mile,  the 
outcrops  of  limestone  in  thin  bands  are  quite  common.  They  are  all 
associated  with  pyroxenic  rock  and  are  not  continuous.  The  bands 
Limestone  vary  rapidly  in  thickness,  and  are  sometimes  entirely  interrupted,  re- 
appearing some  feet  further  along  the  line  of  the  strike.  They  fre- 
quently contain  masses  of  the  country  rock,  generally  of  pyroxene,  and 
are  more  of  the  nature  of  segregations  than  of  ordinary  beds.  In  this 
way  they .  more  nearly  resemble  the  masses  of  calcite  which  are  found 
in  the  pyroxenes  of  the  apatite  district  along  the  Ottawa,  in  which  the 
crystals  of  mica  and  apatite  occur.  The  colour  of  the  limestone 
also  resembles  that  found  in  the  pyroxene  mineral  belt,  varying  from 
pink  to  white. 
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From  the  Petites  Piles  to  the  Shawenegan  Falls,  the  rocks  are  very 
similar  in  character  to  the  gneisses  already  described.  They  are 
mostly  grayish  and  reddish,  and  Mr.  Low  remarks  that  the  gray  gneiss 
generally  contains,  along  with  the  mica,  more  or  less  black  hornblende, 
while  with  the  red  there  is  a  greenish  variety,  often  decomposing  into 
a  mineral  closely  resembling  chlorite.  Garnets  are  a  common  con- 
stituent^ and  there  is  often  much  magnetite  in  small  grains. 

The  Shawenegan  Falls  have  a  descent  of  160  feet.  The  rock  here 
differs  from  that  on  the  upper  stretch  of  the  river  and  is  rather  an 
augen-gneiss,  showing  distinct  banding,  mostly  gray  and  moderately 
fine-grained.  The  felspar  crystals  are  of  good  size  and  well  drawn  out 
Reddish  bands  also  occur  and  garnets  are  an  accessory  mineral.  Some 
bands  are  highly  hornblendic  and  have  large  disseminated  crystals  of 
that  mineral.  The  strike  at  this  place  is  N.  20*^  E.,  and  the  dip  east. 
At  the  foot  of  the  large  basin  below  the  falls  the  strike  changes  to  N. 
K,  and  the  dip  to  N.  W.  <  60*",  and  the  same  character  of  rock  is 
thence  maintained  along  the  lower  part  of  the  river  to  the  overlap  of 
the  Potsdam  sandstone  already  referred  to,  nearly  three  miles  below. 

Contact  with       The  upper  bands  of  the  irneiss  underlying  the  Potsdam  are  uneven 
the  Potsdam  .^         ,    ,  .    *  ,        ,  .  .  /.     i         -  .  m,  . 

sandstone.       as  if  eroded  before  the  deposition  of  that  formation.     The  surface  u 
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FOLDED  BEDS  OF  GNEISS,  BATISCAX  RIVER,  QUE. 


A.  P.  Low,  Photo.,  1891. 

FLAT -BEDDED  GNEISS,  BATISCAN  RIVER,  QUE. 


Digitized  by 


Googh 


miM.]  AREA   KA8T  OF  THE   ST.   MAURICE.  45   J 

decompoaed  to  a  depth  of  five  feet  and  the  rook  here  is  of  the  schifitoee 
variety  holding  garnets. 

THE   AREA   EAST   OF  THE   ST.    MAURICE. 

The  area  east  of  the  St.  Maurice  was  also  traversed  by  Mr.  Low  in  Area  east  of 
1891,  in  oontinaation  of  his  work  on  the  north-east  or  **  Quebec  sheet.''  Maurice. 
The  northern  portion  is  entirely  unsettled,  but  is  intersected  by 
several  streams,  of  which  the  principal  is  the  Batiscan.  Lakes,  often 
of  good  size,  are  numerous,  but  the  connecting  portages  are  for  the 
most  part  long  and  rough.  The  surface  is  hilly  and  thickly  wooded 
and  exploration  is  therefore  rendered  difficult. 

Throughout  all  the  area  to  the  east  of  the  St.  Maurice  there  is  a  very 
great  similarity  in  the  character  of  the  rocks  where  exposed,  not 
only  to  those  in  the  district  itself,  but  to  those  already  described  for 
the  country  west  of  the  St.  Maurice,  and  they  all  apparently  belong  to 
the  Grenville  series  of  gneiss  and  limestone.  The  latter  rock  is  rarely  The  Batiscan 
seen,  but  there  are  a  few  outcrops  along  the  shores  of  several  lakes 
west  of  the  Batiscan  River. 

This  stream  traverses  the  eastern  portion  of  the  map-sheet,  entering 
it  about  ten  miles  west  of  the  north-east  angle  and  emptying  into  the 
St.  Lawrence  about  eighteen  miles  east  of  the  city  of  Three  Rivers.  It 
affords  a  good  section  from  the  crossing  of  the  Lake  St.  John  railway, 
diagonally  across  the  strike  of  the  rocks  nearly  to  the  village  of  Ste. 
Genevieve,  where  the  country  becomes  low  and  the  rocks  are  concealed 
by  the  great  deposits  of  clay  and  sand  that  occupy  the  area  to  the 
north  of  the  St.  Lawrence. 

On  this  river,  from  the  crossing  of  the  railway  from  Quebec  to  Lake 
St.  John  to  the  point  where  it  meets  the  railway  to  St.  Tite  Junction, 
the  prevailing  rock  is  gneiss.  This  is  usually  the  finegrained  banded  Garnetiferous 
mica  and  hombliBnde  variety,  and  some  of  the  layers  are  filled  with  ^nei^ 
'garnets.  The  general  strike  is  north  and  the  dip  is  E.  <50°. 
l^ear  the  railway  bridge  the  rock  is  more  massive  for  some  distance, 
but  the  coarse-  and  fine-grained  mica-gametgneiss  again  comes  in  and 
continues  to  the  village  of  N6tre  Dame.  At  this  place  the  railway 
leaves  the  river  and  continues  more  to  the  west  while  the  stream  turns 
to  the  south.  Along  the  stream  below  this  point,  through  the 
seigneuries  of  Grondines  and  Ste.  Anne,  the  gray  gneiss  is  associated 
with  bands  of  quartzite  and  mica-schist. 

The  river  from  the  Laurentides  station  on  the  Lake  St.  John  line  to 
N6tre  Dame,  is  generally  rough  and  descends  rapidly.     There  are  but 
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Rough  few  falls  but  a  succession  of  heavy  rapids.     The  valley  is  narrow  and 

riven^  ^  ^  ^^^  ^^^^  ™®  ^^  either  side  to  elevations  of  500  to  900  feet  above  the 
stream.  Much  gray  and  dark  hornblende-gneiss  occurs  along  this 
portion,  with  large  blocks  of  the  same.  Some  of  the  bands  are  almost 
entirely  composed  of  black  hornblende,  but  others  contain  felspar 
and  mica,  so  that  the  gneiss  as  a  whole  has  a  well  banded  aspect. 
Approaching  the  railway  bridge  above  Ndtre  Dame,  the  rock  becomes 
coarser  and  approaches  a  syenite  in  character,  with  associated 
Building  stone  areas  of  gametiferous  mica-  and  hornblende-sclust.  The  more  massive 
p<)rtions  of  this  rock  have  been  extensively  used  in  constructing  the 
piers  of  the  railway  bridge  at  this  place  and  afford  excellent  material 
for  building  purposes. 

From  the  railway  to  the  mouth  of  the  Tawachiche  River,  the  stream 
affords  a  iaArly  good  section  across  the  strike  of  the  gneiss.     In  this 
Gneiss  of         distance  the  Batiscan  is  generally  rough   and  broken  by  several  falls. 
Baltiscan^  ^^    ^^®  rocks  along  this  stretch  are  all  similar  in  character,  being   for  the 
River.  most  part  a  dark-gray   schistose  mica-gneiss,  often   containing  horn- 

blende bfiuids  and  nearly  always  weathering  rusty  from  the  decompos- 
ition of  iron-pyrites  which  is  disseminated  in  small  quantities  through- 
out the  strata.  The  strike  is  generally  north-and-south  with  a  dip  to 
the  east  of  twenty  to  forty-five  degrees,  but  there  are  local  flexings  in 
which  the  strike  sometimes  changes  to  N.  50"*  E.  The  gneiss  is  fre- 
quently cut  by  pegmatite  dykes,  which  often  hold  small  crystals  of 
light-coloured  mica. 

Through  the  seigneuryof  Montauban  the  elevation  of  the  surrounding 
hills  gradually  decreases  until  they  are  rarely  more  than  400  feet  above 
Terraces  alrmg  the  stream.     The  land  is  cultivated  for  several  miles  below   the  rail- 
stream,  ^g^j  bridge,  and  terraces  continue  down  to  the  boundary  of  West 
Grondines,  beyond  which  point  they  are  concealed  by  forest  growth 

Below  the  mouth  of  the  Tawachiche  River  to  the  southern  limit  of 
the  crystalline  rocks,  near  the  village  of  Ste.  Genevieve,  the  river  fol- 
lows a  nearly  straight  course  and  more  closely  conforms  to  the  strike. 
At  the  mouth  of  the  Pierre  Paul  River,  the  gray  schistose  gneiss  often 
contains  considerable  beds  of  gray  quartzite.  The  dip  still  continues 
to  the  east  at  angles  of  ten  to  forty  degrees,  and  there  are  large  and 
thick  masses  of  pegmatite. 

Below  this,    to   Price's   mill,    while   the   rocks   are    of  the   same 

general    character,   there  is    also  an    admixture    of    gametiferous- 

Gametiferous  gneis^j  and  some  of  the  mica  bands  are  replaced  by  black   hornblende, 

gneiss.  (^^^  these  are  comparatively  few  and  thin.     The  gneiss  is  unusually 

quartzose  and  the  schistose  structure  is  common.      This  quartzose 


Digitized  by 


Googh 


'■] 


AREA   EAST  OF  THE   ST.   MAURICE. 


47   J 


aspect  of  the  gneiss  is  more  marked  as  the  eastern  or  southern  margin 

of  the  area  is  reached.     Ab  the  strike  is  very  nearly  along  the  coarse 

of  the  stream,  no  very  great  thickness  of  strata  is  exposed.    The  dip  is  ^^^^|^* 

nearly  uniformly  to  the  east»  and  the  rooks  very  greatly  resemble  the 

bedded  sediments  of  more  recent  formations,  presenting  much  of  the 

general  aspect  of  bedded  sediments  in  a  highly  metamorphic  condition. 

Well-defined  terraces  are  to  be  seen  on  both  sides  of  this   river  for  Terraces. 
long  distances.     Three  and  sometimes  four  are  common,  the  highest  of 
which  is  at  least  100  feet  above  the  stream,   while  the  others  are  at 
different  elevations  below  that  level. 

The  railway  line  from  River  Pierre  Paul  to  St.  Tite  Junction  affords  a 
fairly  good   section  for  some  miles  west  of  the  junction  with  the  main 
line  from   Quebec  to  Lake  St.  John.     Cuttings  are  frequent,  but  the  Sf^g7*f  j^^ 
rock  outcrops  are  all  very  similar  in  character.     They  consist  for  the  Paul  to  St. 
most  part  of  gneiss,  which  is  generally  fine-grained   and   micaceous 
with  occasional  coarser  bands. 


Tite  Junction. 


ably  in  folds. 


The  gneiss  is  sometimes  dark  and  homblendic  and  masses  of  gener- 
ally coarse  pegmatite,  which  sometimes  contain  crystals  of  mica,  are 
frequent.  Very  little  quartzite  was  noted  on  this  line  of  section.  The 
strike  varies  from  north  to  N.SO**  E.  and  the  dip  where  recorded  is  gen- 
erally to  the  east.  Owing,  however,  to  a  lack  of  continuity  in  the 
outcrops  there  may  be  dips  also  to  the  west  which  are  not  apparent^  Gneiss  prob- 
as  it  is  scarcely  probable  that  the  whole  of  the  series,  extending  ^ 
in  section  from  east  to  west  for  nearly  twenty-five  miles,  with  great 
similarity  in  character  throughout,  is  a  uniformly  descending  one, 
since  in  that  case  the  thickness  of  the  upper  gneiss  series  would  be 
enormous. 

Along  the  main  line  of  railway  to  Lake  St.  John,  which  cuts  across  Lake  St.  John 
^he  north-west  angle  of  the  map-sheet,  similar  gneiss  is  exposed  as  far  ^^^' 
JIB  the  crossing  of  the  Batiscan  River.  The  cuttings  are,  for  the  most 
part,  in  a  grayish-mica  and  sometimes  hornblende-gneiss.  Occasional 
bands  of  pinkish  colour  are  also  seen.  The  railway  keeps  nearly  along 
the  strike  for  the  greater  part  of  the  distance  and  the  dip  here  appears 
to  be  uniformly  to  the  east. 

In  the  area  to  the  north,  between  the  Batiscan  and  the  St.  Maurice, 
several  chains  of  lakes  are  found.  Some  of  these  lakes  are  of  large 
size,  and  though  the  portages  connecting  them  are  somewhat  difficult, 
canoe-routes  exist  between  the  two  rivers  and  thus  a  fairly  good 
opportunity  is  afforded  to  study  the  structure  of  the  rocks  throughout 
this  district. 
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Among  the  principal  lakes  here  that  have  been  examined, 
are  Island,  Roberge  and  Masketsj,  which  are  on  the  bead  of 
the  Tawachiche  River,  Big  Long  and  Mekinac  lakes,  which 
empty  through  the  Mekinac  River  into  the  St.  Maurice,  some  mUes 
north  of  the  Grandes  Piles,  and  Lakes  St.  Michel,  Trout,  Sleigh, 
Castor  and  Batiscan,  the  two  latter  just  beyond  the  limit  of  the  map, 
which  flow  into  Lake  Mekinac.  Of  these.  Big  Long  and  Mekinac  lakes 
are  the  largest,  and  they  generally  lie  along  the  strike  of  the  gneiss, 
which  is  a  few  degrees  west  of  north. 

Big  On  Big  Long  Lake   the  gneiss  is  usually  a  moderately  flne-grained, 

Long  Laka  banded  gray  and  red  variety,  containing  mica  and  hornblende.  In 
places  there  are  masses  of  reddish  augen-gneiss,  in  which  the  augens 
are  generally  of  pink  felspar,  and  the  rock  also  contains  masses  of  this 
mineral.  All  these  rocks  are  a  good  deal  contorted  and  the  various 
bands  are  often  lenticular.  Clifis  rise  from  the  shores  of  the  lakes  to 
elevations  of  400  to  500  feet  above  the  surface.  The  recorded  dip  is 
generally  N.  70'  E.  <10°  to  50'. 

The  waters  of  Big  Long  Lake  are  yellowish  in  colour  but  very  clear. 
On  the  east  side  the  rocks  rise  almost  perpendicularly  from  the  water, 
while  on  the  west  the  hills  slope  towards  the  shore  in  the  direc- 
tion of  the  dip.  On  Lake  Mekinac  the  same  succession  of  fine-grained 
red  and  gray  well  banded  homblendic  and  mica-gneisses  are  seen. 
Near  the  south  end  of  the  lake,  cliffs  similar  to  those  of  Big  Long  Lake 
appear,  rising  to  a  height  of  400  feet,  and  about  three  miles  from  the 
lower  end  there  is  a  sharp  overturn  in  the  gneiss,  the  dip  changing 
Lake  Mekinac  ^^0°^  ®^^  ^  ^^^  ^^^  ^^^  angle  increasing  from  40  to  90  degrees.  A 
Smeaton*^  short  distance  north  of  this,  several  thin  bands  of  crystalline  limestone 
occur,  associated  with  green  pyroxene.  The  width  of  the  thickest  lime- 
stone, which  is  pink  in  colour,  is  only  eighteen  inches.  About  midway  on 
the  east  side  of  the  lake  near  a  small,  deep  bay,  another  sharp  fold 
appears,  with  a  band  of  limestone  the  exposed  thicknss  of  which,  in 
one  place,  is  six  feet.  This  band  is  white  and  holds  sm€kU  pieces  of 
green  pyroxena  Beyond  this,  northward,  the  rocks  are  much  con- 
torted, the  dips  changing  rapidly,  but  the  inclination  soon  becomes 
Anticline.  easterly,  and  this  direction  is  maintained  to  the  north  end  of  the  lake, 
with,  however,  a  sharp  anticline  near  the  mouth  of  Brochet  River, 
which  enters  the  lake  about  two  miles  from  the  north  end. 


Pyroxene 
rocks. 


It  is  possible  that  the  limestones  here  noted  are  portions  of  the  py- 
roxene mass,  rather  than  sedimentary  beds  in  the  gneiss,  and  that  they 
are  similar  in  character  to  those  seen  along  the  St  Maurice  below 
Grandes  JPiles. 
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On  the  River  Brochet,  just  mentioned,  bat  few  rock  outcrops  are 
seen.  The  stream  flows  through  a  low  and  swampy  country  to  the 
forks  with  the  Riviere  k  I'Eau  Morte  on  which,  at  the  falls,  the  same 
character  of  hornblende-mica  gneiss  appears  with  a  south-east  dip  at 
an  angle  of  forty-five  degrees. 

On  the  whole  it  may  be  said  of  the  rocks  on  these  lakes  and  of  the  General 
area  adjacent,  that  they  consist  almost  entirely  of  reddish  hornblende-  cj*»cter  of 
mica-gneiss,  generally  moderately  fine-grained  and  interbanded  with 
dark-  and  light-gray  gneiss  which  is  more  basic.     Some  of  the  bands 
are  coarse,  and  garnets  are  sparingly  disseminated  through  many  of 
the  bands. 

A  portage  of  four  miles  leads  across  from  a  bay  on  the  west  side  of 
Lake  Mekinac  to  Trout  Lake.     Similar  yellowish-weathering  grayish 
hornblende  gneiss  appears  about  midway  on  the  route  with  an  east  dip 
lO"*  to  40*",  and  the  same  rock,  with  some  coarser  red  bands,  in  which  Route 
garnets  are  common,    is  seen   along  the  shores  of  Lake  St.  Michel,  i^ke^ekinac 
The  rock  in  this  direction  is  generally  darker  in  shade  and  resembles  ^^^^ 
that  seen  on  the  St.  Maurice,  containing  iron  and  dark-green  felspar. 
The  country  about  Trout  Lake  is  low  and   swampy,  with  rolling  hills 
from  fifty  to  a  hundred  feet  above  the  surface  of  the  lake,  which  has 
an  elevation  of  about  300  feet  above  Lake  Mekinac. 

Returning  to  this  lake,  the  west  shore  shows  but  few  rock  exposures 
as  compared  with  the  east  side.  Those  seen  are  usually  grayish  and 
reddish  mica-gneiss  dipping  E.  <  30*"  to  60**.  The  descent  to  the  St. 
Maurice  by  the  river  shows  but  few  ledges,  and  those  seen  are  of 
schistose  hornblende  and  mica-gneiss,  with  occasional  coarser  band& 
This  river  is  a  succession  of  small  rapids,  with  a  swift  current  as  far  as 
the  mouth  of  the  Riviere  la  Truite,  and  the  banks  generaUy  are  low  and 
composed  of  stratified  clay,  overlain  by  coarse  sand  and  gravel.  Below 
the  mouth  of  the  branch  from  Trout  Lake,  to  the  junction  with  the 
St.  Maurice,  rock  exposures  are  wanting. 

Lake  Masketsy  is  reached  by  a  portage  from  the  upper  end  of  Big  j^ake 
Long  Lake.  The  rocks  on  this  lake  are  very  similar  to  those  already  Maeketsy. 
described  on  Lake  Mekinac,  being  mostly  moderately  fine-grained  mica- 
and  hornblende-gneiss,  with  dykes  of  coarse  pegmatite.  Some  of  the 
gray  bands  are  rusty,  but  no  limestone  appears.  A  portage  leads  across 
from  this  lake  to  Lake  Robergo,  over  a  hill  about  300  feet  high, 
and  the  same  kind  of  rocks  are  also  there  exposed,  the  dip  being  N. 
70"  E.  <  15% 

From  the  north  end  of  this  lake,  a  portage-route,  crossing  several  Lake  Roberge 
small  lakes,   extends  to  Island  Lake,  which  is  near  the  northern  limit  V^^  I»^n<l 
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of  the  map-sheet.  On  the  first  of  these  lakes  the  rock  is  a  jellowiBh- 
weathering  mica-gneiss,  with  a  dip  to  the  east  of  fifty  degrees,  and  on 
the  portage  to  the  next  small  lake  a  white,  highly  felspathic  gneisg 
occurs,  composed  mostly  of  orthoclase  and  quartz,  with  a  litUe  mica. 
Much  of  the  country  along  this  route  is  low  and  swampy,  and  for  three 
miles  before  reaching  Island  Lake  is  without  rock  exposures.  The 
gneiss  on  this  lake  is  the  usual  hornblende-mica  variety,  but  there  are 
many  intrusions  of  pegmatite  and  occasional  bands  of  quart2dte  occur. 
The  dips,  where  seen,  are  all  to  the  east,  at  angles  of  thirty  to  fifty 
degrees.  From  the  foot  of  this  lake  a  creek  flows  into  the  north  end 
of  Lake  Mekinac.  The  rocks  along  this  route,  which  is  very  bad,  are 
all  of  the  same  character  as  already  described.  In  fact,  there  is  a  very 
great  similarity  in  character  in  all  the  rocks  throughout  this  area. 

From  the  west  side  of  Lake  Mekinac  a  portage  of  three  miles  leads 
Sleigh  Lake.  «"'Cross  to  Sleigh  Lake,  on  the  way  out  to  the  St.  Maurice.  This  port- 
age passes  over  a  ridge  about  200  feet  high,  but  falls  again  before 
reaching  Sleigh  Lake,  which  is  about  forty  feet  higher  than  Lake 
Mekinac.  Exposures  on  this  lake  are  few  and  consist  of  fine-grained 
reddish  and  yellowish  gneiss  with  much  quartz,  and  with  grains  of 
ilmenite.  A  portage  one  mile  and  a  half  in  length,  through  swamps, 
leads  thence  to  Castor  Lake,  where  similar  rocks  are  found,  with  peg- 
Lake  Batiscan  matite,  and  in  places  much  contorted,  and  thence  a  half  mile  portage 
extends  to  Lake  Batiscan,  from  which  a  creek  flows  into  the  St.  Maurice. 
The  rocks  along  this  part  of  the  section  are  all  of  the  same  general 
character. 

eastern  part  of      A  traverse  was  also  made  from  the  line  of  the  Lake  St.  John  railway 
the  area.  y^^  ^^  Black  River  in  the  eastern  section  of  the  map  which  included 

Lakes  Montaubin  and  Long.  In  this  section  the  only  rocks  seen  were 
the  usual  varieties  of  light-  and  dark-gray  mica-gneiss  with  oocAsional 
masses  of  pegmatite.  The  strike  is  uniformly  north  to  north-east 
and  the  dip  east  <20°  to  50.° 

AREA   SOUTH   OF   THE   MATTAWIN. 

Area  south  of  This  area  has  been  very  thoroughly  traversed  by  Messrs.  Ord, 
'  Adams  and  Giroux  and  in  the  eastern  area,  nearer  the  St.  Maurfos^  hf 
Mr.  McConnell.  Surveys  of  all  the  principal  lakes  and  streams  were 
made,  mostly  by  micrometer,  and  most  of  the  roads  in  the  district  hare 
been  also  measured,  so  that  the  information  in  this  area  is  quite  com- 
plete, with  the  exception  of  certain  practically  inaccessible  pordcms 
that  are  densely  wooded  and  where  rock  exposures  are  concealed. 
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Xlie  principal  rivers  traversing  this  area  are  L'Assomption  and  Principa 
iiie  da  Loup.  These,  in  their  upper  part,  are  associated  with  extensive 
ohains  of  lakes  which  are  situated  not  far  from  the  Mattawin,  the 
beigbtof-land  in  this  direction  being  only  a  few  miles  south  of  that 
stream.  Traverses  were  also  made  of  the  smaller  streams  and  lake 
-oonnections  between  these  waters  and  the  Mattawin  as  well  as  of  much 
of  the  flat  country  to  the  north  of  the  St.  Lawrence  River. 

Of  these  the  first  line  of  exploration  was  along  L'Assomption  River  L'Afisomptdon 
from  the  town  of  Joliette  north  to  the  junction  of  Black  River,  ^^®'^- 
^which  is  one  of  the  principal  tributaries  from  the  north-east.  Then 
along  this  stream  and  its  lakes  to  Lake  Maskinong^  which  was  reached 
\yy  the  Mattambine  River.  This  lake  is  near  the  village  of  St.  Gabriel 
de  Brandon,  and  from  this,  north,  a  traverse  was  made  by  way  of  the 
Mastigouche  and  connecting  lakes  to  the  Riviere  du  Loup  which  was 
followed  down  to  its  junction  with  the  St.  Lawrence. 

The  lower  portion  of  L'Assomption  River,  or  that  part  between 
the  town  of  Joliette  and  the  first  outcrops  of  the  crystalline  rocks,  is  Rooks  alon^ 
very  crooked.  The  stream  winds  between  banks  of  clay,  sand  and  ^j^^"^^*'^^ 
gravel,  with  occasional  outcrops  of  the  Palaeozoic  formations  which 
have  already  been  referred  to  in  previous  pages.  The  first  appearance 
of  the  gneiss  is  at  a  point  known  as  Nadeaus  Rapids,  about  twenty 
miles  from  Joliette  by  the  stream.  At  the  foot  of  this  rapid  are  ledges 
of  gray  hornblende-gneiss,  associated  with  layers  which  are  highly 
quartzose  and  having  a  dip  of  S.  40""  E.  <14:''.  Thence  up  stream,  to 
the  mouth  of  Black  River,  rock  exposures  are  numerous,  though  for 
oonsiderable  stretches  along  the  river  the  banks  are  composed  of  sand, 
clay  and  gravel. 

The  prevailing  rock  of  the  district  is  a  gneiss.     This  varies  from  a 
grayish  quartzose,  sometimes  rusty,  rock  to  a  dark  hornblendic  variety, 
and  in  the  upper  half  of  the  distance  the  bands  are  frequently  highly 
gametiferous.     While  the  banding  is  generally  well  defined,  there  are,  Gametiferoos 
«long  certain  portions  of  this  distance,  outcrops  which  are  granitic  in  8^^^- 
character  and  where  only  an  indistinct  foliation  can  be  perceived. 
Rapids  and  falls   caused  by  harder  masses  are  frequent.     In  places 
the  gneiss,  which  has  a  regular  dip  for  the  greater  part  of  the  course, 
is  broken  through  by  masses  of  pegmatite  and  sometimes  of  diorite, 
and  the  rock  in  these  cases  is  usually  much  shattered  and  disturbed. 
Black  River  was  followed  upward  through  Black  Lake  to  near  the 
post  between  lots  20  and  21,  range  XI  and  XII,  Brandon,  whence 
a  portage  was  made  to  Lake  Mattambine,  which  discharges  by  the 
Mattambine  River  into  Lake  Maskinong^. 
4i 
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Black  River.  The  rocks  along  Black  River  are  all  gneissic.  They  are  often 
highly  quartzose  with  hornblende  and  mica  and  have  interstratified 
bands  of  reddish-gray  colour.  In  places  the  rook  is  highly  micaceous 
and  sometimes  very  rusty,  resembling  the  bands  in  association  with 
the  Grenville  series,  though  no  calcareous  bands  were  observed  along 
the  stream.  The  stiike  changes  to  N.  20"*  W.,  and  the  dip  is  to  tiie 
east  at  a  low  angle.  Near  Black  Lake  the  gneiss  is  a  gray-weath- 
ering brownish-gray  rock  with  quartz  layers.  The  banding  is  well 
defined  and  the  crumpling  in  some  parts  is  very  marked  though  the 
dip  continues  to  the  north-east.    The  upper  portion  of  this  stream  flows 

LakeMattam-  through  a  low  and  swampy  area,  and  rock  exposures  are  rarely  seen, 
me  river,  r^^  ^^^  rocks  exposed  around  Lake  Mattambine  are  quartzites  and 
grayish,  sometimes  rusty  gneiss.  Along  the  Mattambine  River  to  Lake 
Maskinong^  the  only  exposure  is  a  dark  hornblende-gneiss,  about  mid- 
way, but  the  bed  of  the  stream  is  almost  choked  in  places  by  boulders 
of  grayish  gneiss  and  anorthosite. 

Lake.  Lake  Maskinong^  receives  the  waters  of  the  Mastigouche  River  and 

Mas  monge  ^j^^  chain  of  lakes  at  its  head.  The  stream  enters  the  north  end  of 
the  lake,  while  the  discharge  is  by  the  Maskinong^  River,  which 
flows  into  the  St.  Lawrence  near  the  upper  end  of  Lake  St.  Peter. 

The  shores  of  this  lake  are  for  the  most  part  formed  of  sand  and 
boulders.  Ledges  are  seen  on  the  west  and  south  between  the  month 
of  the  Mattambine  and  the  village  of  St.  Gabriel  de  Brandon,  where 
bedded  brownish-gray  and  gray  quartzose  mica-gneiss  dips  N.  E.  <5°. 
About  one  mile  north  of  the  village  a  hill  of  reddish-gray  and  gray 
imperfectly  foliated  granite-gneiss,  with  masses  of  hornblende-gneiss 
inclosed,  rises  from  the  water  to  a  height  of  about  150  feet. 

On  the  shore  east  of  St.  Gabriel,  a  reddish-gray  granite  ap- 
pears being  the  western  edge  of  a  great  mass  of  this  rock,  which 
has  a  large  development  in  the  county  of  Maskinong^  between  St. 
Gabriel  and  Hunterstown.  In  places  this  rock  is  coarse  and  granitic, 
without  trace  of  bedding  or  foliation ;  but  along  the  margin  of  the 
outcrop,  at  a  number  of  places,  a  well-defined  foliation  is  visible  and 
garnets  are  disseminated.  Magnetite  in  small  quantities  is  present 
and  patches  of  bluish-white  quartz  occur  in  the  granite  mass.  This 
granite  will  be  referred  to  on  a  subsequent  page. 

From  the  upper  end  of  Lake  Maskinong^  the  Mastigouche  was  sur- 
veyed for  fourteen  miles  to  the  portage  to  Chute  Lake.  On  this  part  of 
the  stream  the  ledges  are  few  and  are  all  of  greenish-gray  gneiss  with 
reddish  bands,  the  dip  where  observed  being   E.  <  20".     The  river  is 
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obstructed  by  heavy  falls  and  rapids  so  that  the  traverse  is  difficult 
forseveral  miles  below  the  lake. 

The  only  rocks   around  Chute  Lake  are   the  usual  brownish-gray 
and  gray  gneiss,  in  places  filled  with  garnets  and  with  the  usual   east 
dip  at  a  low  angle.     From  this  lake  the  Mastigouche  was  ascended  for 
a  further  distance  of  twenty  miles  north,  when  a  portage  was  made  to 
Lac  Sans  Bout  on  the  Riviere  du  Loup.      A  route  from  this  lake  leads  Routes  from 
to  the  Mattawin  and  reaches  that  stream  a  few  miles  north  of  the  vil-  {^1,^    *     " 
lage  of  St.  Michel,  by  way  of  Lakes  Ignace  and  Barr^.     On  this  route  Mattawin. 
several  other  lakes  are  traversed,  and  on  the  whole  distance  from  Lac 
Sans  Bout  to  the  Mattawin,  eighteen  lakes  and  seventeen  portages 
were  surveyed.     The  principal  of  these  are  Lakes   Clear,    Lizards, 
Etroit,    Bottle,    Ignace  and    Barr^,    the  latter  discharging   into  the 
Mattawin. 

On  all  these  lakes  the  rocks  differ  very  little  in  character.  They 
consist  of  the  same  reddish,  brownish  and  gray  gneiss,  in  places  holding 
quartz  and  garnets  like  the  rocks  described  in  the  area  to  the  north  of 
the  Mattawin.  The  dips  for  the  most  of  the  distance  are  to  the  south- 
west and  the  angles  are  low.  In  places  the  gneiss  is  much  disturbed,  Garnetiferous 
probably  through  the  action  of  granite  masses.  The  only  calcareous  K**®*^* 
rock  seen  along  this  route  was  on  a  small  lake  a  short  distance  to  the 
north  of  Lac  Sans  Bout,  where  there  is  a  conglomeratic  appearance  in 
certain  bands  of  quartzose  rocks,  in  which  the  paste  is  calcareous  with 
lumps  of  dark  and  gray  gneiss,  but  no  well-defined  limestone  bands 
were  seen. 

On  the  south  side  of  Bottle  Lake,  near  the  inlet,  a  cliff  of  gneiss  Bottle  Lake, 
rises  to  a  height  of  300  feet  above  the  water.  The  rock  is  a  gray 
colour  with  the  banding  well-defined,  often  quartzose  and  sometimes 
hornblendic.  The  quartzose  bands  are  filled  with  garnets  and  some  of 
the  bands  contain  felspar,  quartz  and  pink  caicite,  the  latter  holding 
much  iron  in  small  grains.  Small  grains  of  iron-pyrites  occur,  and  the 
face  of  the  cliff  is  stained  in  places  with  iron  rust  resulting  from  the 
decomposition  of  this  mineral.  On  Lac  aux  Lizards  a  well-defined 
anticline  is  seen  in  the  gneiss.  The  angle  of  dip  is  low,  rarely  exceed-  Anticline, 
ing  twenty  degrees.  From  Lac  Ecartant  to  Lac  Sans  Bout  the  dip  is 
for  the  most  part  to  the  south-west,  showing  the  presence  of  the  same 
structure  along  this  part  of  the  route.  The  same  series  of  dips  is  seen 
along  Lac  Sans  Bout,  though  the  ledges  along  the  river  are  few,  as 
the  banks  of  the  stream  are  generally  low. 

From  Lac  Sans  Bout  a  chain    of  smaller  lakes    including  Lakes  j^g^Qg^out 
Violon,  Bleu,  and  Ecorces,  Culbute  and  Welly,  leads  to  Lac  Sac-a-  J?  I'*^^.  Sac-A- 


Digitized  by 


Google 


64  J 


QUEBEC. 


LacSac-2^ 
Oozninis. 


Riviere  du 
Loup. 


Portaffe-route 
froxnMattawin 
to  Riviere  du 
Loup. 


RiviAre  du 
Loup  to 
Hunterstown . 


Commis,  which  is  one  of  the  largest  in  the  area.  The  rooks  along  thi& 
route  are  reddish  and  brown  gneiss,  often  gametiferous,  with  occasional 
small  masses  of  syenite  near  the  last-named  lake.  The  dips  are  generally 
to  the  south-east  at  angles  of  twenty-five  degrees. 

On  Lac  Sac-a-Commis,  near  the  north  end,  the  syenites  again  appear, 
but  the  ledges  along  the  shores  are  generally  of  reddish  and  gray  gneiss 
of  the  usual  type.  At  the  south-west  end  of  this  lake  large  exposures 
of  reddish  granite-gneiss  are  seen,  and  at  the  end  of  the  long  point 
running  into  the  lake  from  the  north  end,  dark-gray  and  rusty  gneiss 
is  interstratified  with  the  red,  and  dips  east  at  a  low  angle.  Similar 
gneiss  occurs  on  the  large  island  near  the  middle  of  the  lake.  On  the 
east  side  of  the  lake  the  gneiss  is  schistose  and  well -foliated. 

From  the  east  side  of  Lac  Sans  Bout  a  branch  of  the  Hivi^re  dn 
Loup  flows  northward  to  Lac  au  Sorcier  and  thence  to  the  main  branch 
of  that  stream,  and  a  second  route  in  which,  however,  the  portages  are 
long,  extends  across  from  the  north  end  of  Lac  Sac-^-Commis  by  way  of 
Lake  Carufel,  which  reaches  the  same  branch  of  the  Riviere  du  Loup 
about  ten  miles  farther  south.  On  both  these  routes,  which  cross  the 
strike  of  the  gneiss  diagonally,  the  only  exposures  are  of  the  reddish-gray 
and  gray  gametiferous  gneiss.  The  dips  are  all  to  the  south-east  at 
an  inclination  of  twenty  to  thirty -five  degrees.  The  gneiss  along  the 
Lake  Carufel  portage  is  very  quartzose  with  a  small  quantity  of  dissemi- 
nated graphite.  The  garnets  are  very  abundant  in  certain  bands  every- 
where along  this  route. 

From  the  point  where  the  portage-route  from  Lac  Sans  Bout  reaches 
the  Riviere  du  Loup,  a  route  extends  across  to  the  Mattawin  by  way  of 
the  upper  du  Loup  and  the  Michelin  Brook.  On  this  route  are  a  num- 
ber of  lakes,  the  principal  being  Lafond,  de  la  Ferme,  Sand,  Bay 
and  Long  Lakes.  The  Michelin  Brook  is  about  four  miles  long  and 
has  a  lake  at  its  source.  On  all  these  lakes  the  reddish-gray  and  gray 
gneisses  are  the  prevailing  rock.  In  places  these  are  gametiferous,  and 
on  the  southern  half  of  this  part  of  the  section  the  dips  are  to  the  east 
or  south-east,  but  on  the  northern  portion  the  dip  changes  to  N.  25°  E. 
and  N.  25**  W.  The  angles  of  dip  are  low  rarely  more  thau  idu 
to  fifteen  degrees. 

Along  the  lower  part  of  the  Riviere  du  Loup  section,  for  some  miles, 
from  the  end  of  the  creek  flowing  from  Lac  au  Sorcier  there  is  very  little 
difference  in  the  aspect  of  the  gneiss,  wherever  it  is  seen,  to  within  six 
miles  of  the  village  of  St.  Alexis.  Along  this  lower  portion  of  the 
river  the  rocks  are  more  granitic,  but  with  these  also  there  are  certain 
areas  which  show  well-defined  foliation  and  in  places  banding.    From 
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the  village  of  St.  Alexis  down  to  the  big  bend  where  the  river  turns 
east  in  the  direction  of  Hunterstown,  the  rock  is  distinctly  granitic  in 
character,  forming  the  eastern  limit  of  the  large  red  granite  and  syenite 
mass  w^hich  appears  to  the  east  of  the  village  of  St.  Gabriel  de  Bran- 
don.     On  the  north-east  stretch  of  five  miles  to  Hunterstown,  the  rocks 
again  are  grayish  often  quartzose  gneiss,  with  rusty  bands  in  the  vi- 
cinity of  that  viUage,  and  here  the  gneiss  is  associated  with  several 
thin  bands  of  crystalline  limestone.     Below  Hunterstown  the  rocks 
are  generally  grayish  garnetiferous  gneisses  of  the  usual  type,  and  at 
about  four  miles  south  of  that  place  these  are  covered  over  by  the  sands 
and  gravels  of  the  St.  Lawrence  valley. 

The  geological  features  of  a  large  portion  of  the  counties  of  Berthier, 
Joliette  and  Montcalm,  included  in  the  south-west  part  of  this  map. 
sheet  have  already  appeared  on  the  map  accompanying  the  report  by 
Dr.  Adams,  previously  referred  to.     This  area  is  fairly  well  opened  up 
by  roads,  so  that  the  study  of  the  geology  is  much  less  difficult  than 
that  of  the  great  wilderness  country  to  the  north  and  east  which  has 
just  been  described.     In  addition  to  the  large  areas  of  grayish  gneiss  G^n^iUe     ^ 
which  represent  the  Grenville  series  in  this  district,  there  are  also  aeries, 
masses  of  anorthosite  and  granite,  which,  from  their  relations  to  the 
gneiss  and  limestones,  are  clearly  intrusive  in  and  newer  than  these. 
The  outlines  of  some  of  these  masses  have  already  been  given  in  the 
map  referred  to.     The  strikes  of  the  gneiss  are  generally  to  the  north 
or  north-west,   and  the  angles  of  inclination  are  low.     The  banded 
gneisses  are  thrown  into  a  series  of  low  undulations,  and  there  are 
several  narrow  bands  of  crystalline  limestone.     These,  however,  cannot  v^*^™®" 
be  traced  continuously  to  any  great  distance  on  their  strike,  but  discon- 
nected outcrops  appear  at  intervals  which  may  represent  portions  of 
bands  that  may  at  one  time  have  been  continuous,  but  which  through 
denudation  or  from  other  causes,  have  disappeared  over  long  distances. 
Throughout  this  area,  there  is  a  marked  similarity  in  the  characters  of 
the  gneiss,  to  what  is  observed  ^n  the  gneiss  and  limestone  areas  of  the 
Grenville  district,  north  of  the  Ottawa.     The  descriptions  of  the  var- 
ious rocks  found  in  this  district   are  so  fully  given  in  the  report 
by  Dr.  Adams,  *  that  further  reference  is  unnecessary  here. 

A  reference  has  also  been  made  by  Dr.  Adams  in  the  report  just 

alluded  to,  to  the  area  of  granite  that  occurs  near  the  centre  of  the 

sheet  and  to  the  north-west  of  Lake  St.  Peter.     This  area  was  outlined 

first  by  Mr.  R.  G.  McConnell  in  1880,  and  its  boundaries  were  subse- 

The  great 

granite  — 

•  Annual  Report,  Geol.  Surv.  Can.,  vol.  Vm,  (N.S.),  1895,  pp.  11  to  80  j. 
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quently  revised  in  part  by  Mr.  Giroax  in  1891  and  1893.  While  other 
areas  of  similar  rock  are  recognized  at  dififerent  points  in  the  area  un- 
der consideration,  this  is  by  far  the  most  important  as  yet  seen.  It  is 
somewhat  irregular  in  outline,  and  has  a  length  of  about  twenty-eight 
miles  from  the  south-west  angle  in  Berthier  to  its  north-east  end  in 
the  township  of  Belleau  in  the  county  of  St.  Maurice,  and  with  a 
maximum  breadth  of  about  fourteen  miles  in  the  townships  of  Hunt- 
erstown  and  Deoalonnes. 

The  granite  varies  in  character  at  different  points.  Sometimes  it  is 
coarsely  cryst<dline  and  massive,  with  but  small  traces  of  foliation, 
while  at  other  points  it  is  fine-grained  and  a  well-marked  foliation  is 
observable.  It  occupies  a  large  part  of  the  townships  of  Berthier, 
Decalonnes  and  Hunterstown,  as  also  of  the  Fiet  Hope  which  is  a  por- 
tion of  the  township  of  Lanaudi^re.  Its  south-west  extremity  is  in 
the  shape  of  a  long  narrow  tongue,  the  width  of  which  must  be  some- 
what conjectural,  since  it  is  largely  concealed  by  the  drift  of  the  St. 
Lawrence  basin. 

In  the  vicinity  of  this  granite  mass  are  other  smaller  intrusions  of 
anorthosite  and  granite  in  the  counties  of  St.  Maurice  and  Maski- 
nong^.  In  their  relations  to  the  surrounding  rocks  of  this  area,  these 
granites  and  anorthosites  are  also  of  more  recent  date,  since  at  a  num- 
ber of  places  they  are  noticed  as  cutting  off  the  gneiss  across  the  strike, 
while  on  either  side  of  the  main  mass  to  the  south  of  St.  Gabriel  de 
Brandon,  the  presence  of  the  granite  has  changed  the  strike  of  the 
surrounding  gneiss,  so  that  the  latter  now  follows  the  general  otitline 
of  the  granite  mass.  The  petrographical  features  of  these  rocks  hare 
been  fully  discussed  by  Dr.  Adams  in  his  report,  previously  referred 
to,  p.  31  J. 

Generally  speaking,  therefore,  the  rocks  of  the  greater  portion  of 
the  map-sheet,  excepting  the  Palaeozoic  formations,  may  be  regarded 
as  representing  the  portion  of  the  Grenville  series  beneath  the  crystal- 
line limestones,  which  are  but  sparingly  represented.     In  the  Grenville 
district  the  calcareous   members  are  found  to  occupy  largely  the  syn- 
clines  in  the  underlying  gray  quartzose  gneiss.     While  a  similar  struc- 
ture as  regards  the  presence  of  anticlines  and  synclines  is  found  in  this 
area,  there  is  this  difference,  that  in  the  St.  Maurice  portion  the  gneiss 
layers  and  undulations  are  in  a  much  more  nearly  horizontal  position 
than  in  the  Grenville  area  where  the  strata  are  generally  highly  in- 
clined.    The  calcareous  members,  therefore,  if  they  ever  were  deposit 
ed  in  the  former  area  as  seems  probable  from  the  scattered  remx^^^ 
of  that  portion  of  the  series  now  found,  have  probably  to  a  large  extent 
been  removed  by  denudation.     The  gneisses  seen  are,    for  the  mo^t 
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part,  of  the  altered  sedimentary  series,  rather  than  pertaining  to  the 
lower  or  what  has  been  styled  the  Fundamental  Gneiss  of  the  Lauren- 
tian. 

SURFACE  GEOLOGY. 

Allusions  have  already  been  made  in  the  preceding  pages  to  certain 
surface  deposits  of '  sandj  and  clay  found  throughout  the  area 
comprised  in  the  accompanying  map-sheet.  Near  the  St.  Lawrence 
River  the  broad  and  nearly  level  plain  which  extends  for  some  miles, 
both  to  the  north  and  south  of  that  river,  is  occupied  almost  entirely 
by  these  deposits.  In  these,  marine  shells  are  rarely  seen,  but  some-  Marine  shells 
times  occur  in  the  overlying  sandy  beds.  In  this  respect  these  deposits  in  «»^  »bove 
very  closely  resemble  those  found  along  the  lower  Ottawa  and  between 
that  river  and  the  St.  Lawrence  above  Montreal,  where  the  occurrence 
of  marine  shells  in  the  gravels  overlying  the  clays  is  a  very  common 
feature,  while  the  clays  themselves  are  for  the  most  part  without 
visible  organic  remains. 

The  clay  deposits  in  the  St.  Maurice  district  underlie  the  sands  along 
the  river  courses  for  many  miles  north,  and  in  some  places  to  the 
height-of-land.  The  overlying  sands  are  seen  in  the  flat  country  near 
the  St.  Lawrence  as  well  as  in  the  more  elevated  areas  to  the  north. 
Nearing  the  height-of-land,  the  surface  of  the  country  becomes  much 
more  level  and  is  largely  covered  with  sand  and  gravel  over  which 
boulders  of  gneiss  and  granite,  often  of  large  size,  are  sometimes  strewn. 
In  none  of  these  northern  deposits  have  we  yet  been  able  to  find 
marine  shells.  Along  the  large  streams  well-defined  terraces  are  com-  Absence  of 
mon.  Of  these  there  are  generally  four,  the  upper  of  which  has  an  marine  shells 
elevation  of  about  150  feet  above  the  adjacent  stream,  and  these  can  St. 
sometimes  be  traced  for  miles.  Along  the  shores  of  many  of  the  in- 
land lakes  the  deposits  of  sand  and  water-worn  stones  sometimes  form 
banks  up  to  fifty  feet  or  more  in  height. 

Glacial  strise  are  not  numerous.  In  the  gneiss  area  the  rock  does 
not  readily  retain  these,  though  grooves  are  sometimes  seen,  while  the 
Palaeozoic  formations  are  for  the  most  part  so  covered  by  drift  that 
rock  outcrops  are  rarely  met  with.  The  general  direction  of  those 
noted  is  from  north  to  south  or  toward  the  St.  Lawrence  from  the 
height-of-land.  The  course  of  the  ice,  judging  from  the  striae,  has  ^i^cial  striie 
been  to  some  extent  influenced  by  the  topographical  features  of  the 
country.  Thus  on  the  Batiscan  River,  Mr.  A.  P.  Low  records  several 
between  the  crossing  of  the  Lake  St.  John  railway  and  the  village  of 
Ste.  Genevieve  where  the  rocks  become  concealed  by  drift,  which  range 
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from  S.  10"  to  20°  E.  Along  the  line  of  railway  to  St.  Tite  junction 
the  same  apparent  course  is  maintained.  At  Grandes  Piles  on  the 
St.  Maurice  River,  the  course  of  the  striae  is  about  south,  and  below 
that  place  towards  the  city  of  Three  Rivei-s  it  varies  from  S.  15'  to 
S.  40°  E. 

On  Big  Long  Lake  it  is  S.  40"  E.,  on  Lake  Mekinac  S.  20"  E.  and  on 
Lake  Boberge  S.  10"  W.,  while  at  the  mouth  of  the  Rat  River,  on  the 
St.  Maurice,  which  is  just  above  the  limit  of  the  map-sheet,  the  recor- 
ded course  is  S.  30"  W. 

West  of  the  St.  Maurice,  there  are  few  recorded  markings.  On  the 
upper  Mattawin  grooves  were  noted  at  two  places,  the  course  of  which 
was  very  nearly  north-and>south.  Near  Ste.  Ursule,  Mr.  Giroux 
records  two  exposures  showing  north-to-south  striie,  and  a  little  to  the 
south  of  St.  Gabriel  de  Brandon  village,  an  exposure  shows  strise  with 
a  course  S.  35"  E.  Near  the  village  of  Ste.  Emilie  striae  are  recorded 
as  S.  15"  W. 

Shore-lines  were  noted  by  Mr.  R.  Chalmers  at  a  number  of  points  in 
this  area.  Of  these  the  highest  recorded  by  him  was  at  Lake  Maski- 
nongd  with  an  elevation  of  865  feet  and  on  the  St.  Maurice  at  670 
feet,  above  sea-level.  Other  shore-lines  doubtless  exist  but  are  difficult 
to  trace  owing  to  the  dense  forest  growth  of  this  upper  country. 

A  supplementary  chapter  on  the  clay-deposits  of  the  St.  Lawrence 
area,  with  special  reference  to  the  remarkable  landslides  near  the 
Riviere  Ste.  Anne  de  la  Perade,  by  Mr.  Chalmers.,  is  appended 
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ECONOMIC  MINERALS. 

Full  notes  are  given  of  the  economic  minerals  found  in  the  area 
West  of  the  St.  Maurice,  in  Dr.  Adams's  report  previously  referred 
to  pp.  140-154  J. 

The  most  important  mineral  deposits  yet  found  in  the  St.  Maurice 
district  are  those  of  bog-iron  ore,  which  have  been  worked  almost  con- 
tinuallv  for  a  century  and  a  half.  The  history  of  these  workings  has 
been  given  at  considerable  length  in  the  writer's  report  on  the  Min- 
eral Resources  of  Quebec,^  and  need  not  here  be  repeated.  The 
mode  of  working  the  deposits  has  been  entirely  remodeled  within  the 
last  ten  years,  by  the  erection  of  a  new  and  modem  smelting  plants 
including  blast-furnace,  coke-ovens  and  other  appliances  for  obtaining 
and  smelting  the  ore  which  is  disseminated  over  a  very  large  extent  of 

♦  Annual  Report,  Geol.  Surv.  Can.,  vol.  IV,  (N  S.)  1888-1889,  part  t 
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comitry  both  to  the  north  and  south  of  the  St.  Lawrence.     Reference 

is  made  in  the  Summary  Reports  of  Messrs.  Low  and  Girouz  for  1891- 

92  to  some  of  the  principal  sources  of  supply  of  the  ore.     Of  these  one 

of    the  most  important  is  at  Lake.  Tortue,    where   the  material   is 

largely  obtained    by  dredging  from  the  lake  bottom  by  machinery 

specially  constructed  for  that  purpose.     The   waters  of  this  lake  have 

also  been  lowered  about  four  feet  so  that  a  large  amount  of   the   ore 

can  be  obtained  by  digging.     In  this  connection  we  may   quote  from 

the  statement  of  the  Radnor  Iron  Co.  in  the  Canadian  Mining  Manual  The  Radnor 

1898.  ^""^ 

'  The  company  at  present  owns  an  area  of  100,000  acres  of  bog-ore 
rights  in  the  diAtricts  of  Champlain,  St  Maurice,  Three  Rivers,  Yau- 
dreail,  Joliette,  St.  Ambrose  de  Kildare,  Pointe  du  Lac,  Gentilly  and 
B^cancour,  including  the  important  deposits  (supposed  to  be  the 
largest  of  like  nature  in  the  world)  of  lake  ore  in  Lake  Tortue  and  Lac 
au  Sables. 

*  Lake  ore  is  raised  principally  at  Lake  Tortue,  where    a    steam  ^ak^  ip^^^g^ 
dredge  of  a  capacity  of  fifty  tons  a  day   is  employed.     The  deposits 
vary  somewhat  in  analysis  ;  some  of  the  bog-  ores  used  by  the  company 
being  as  low  as  '080  sulphur  and  *042  phosphorus. 

'  The  lake  iron  ore  is  found  scattered  over  the  bottom  of  the  lake  in 
an  unctuous  light-coloured  mud  made  up  of  decayed  vegetable  matter. 
The  ore  does  not  appear  to  be  found  deeper  than  t.7elve  or  fifteen  inches 
below  the  surface  of  the  bottom  and  is  most  plentiful  in  the  upper  parts 
of  the  mud.  It  occurs  in  the  form  of  porous,  flat,  rounded  concreti<3ns, 
very  irregular  in  colour.  The  concretions  vary  from  a  fourth 
to  twelve  inches  in  diameter  and  from  a  fourth  to  two  inches  in 
thickness,  and  closely  resemble  the  dried  excrement  of  cattle.  The 
country  surrounding  Lake  Tortue  is  almost  flat,  being  a  great  Ore  of  • 
swampy  plain  underlain  by  stratified  clays,  and  covered  in  many  places  ^^®  Tortue. 
by  extensive  swamps.  The  underlying  sands  are  highly  impregnated 
with  oxide  of  iron,  derived  from  the  decomposition  of  the  rocks  in  the 
neighbourhood,  which  are  highly  charged  with  titaniferous  iron  ore. 
The  iron  in  these  sands  is  leached  out  by  the  action  of  acids, 
and  fresh  ore  is  being  constantly  formed,  so  much  so  that  paying 
quantities  of  ore  have  been  obtained  from  parts  of  the  lake  bottom 
which  had  been  worked  over  thoroughly  only  a  few  years  previously. 
As  the  lake  is  quite  shallow  and  the  depth  increases  slowly  from  the  Method  of 
shore,  the  whole  bottom  can  be  worked  over  by  the  dredge  belonging  ^^^^^^'^fi^- 
to  the  company.  The  dredge  is  of  the  endless  chain  pattern,  with  four 
rows  of  buckets.     The  buckets  bring  up  the  ore  mixed  with  large 
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quantities  of  mud,  which  they  empty  into  a  long  cylindrical  sieve, 
having  rows  of  water  jets  inside.  The  sieve  is  slowly  rotated  and  the 
ore  tumbling  through  is  washed  clean  and  discharged  on  scows  moored 
alongside,  and  then  towed  to  the  railway  at  the  west  end  of  the  lake, 
The  company  has  lowered  the  level  of  the  water  several  feet,  exposing 
a  wide  margin  of  the  deposit,  which  is  worked  by  hand.  This  is 
shovelled  into  round  iron  sieves  and  the  ore  washed  oat  and  made  into 
heaps  along  the  shore.' 

The  compajiy's  forges  and  plant,  with  the  exception  of  the  coke 
ovens  at  Grandes  Piles  and  Lac  au  Sables,  are  situated  at  Ferment  on 
the  Riviere  au  Lard.  The  furnace  has  a  capacity  of  forty  tons  a  day 
of  high-class  charcoal  iron  which  is  specially  suited  to  the  manufacture 
of  car-wheels.  The  furnace  stack  has  a  height  of  forty  feet,  bosh 
eight  feet  in  diameter,  crucible  five  feet  in  diameter,  height  of  bosh 
line  from  hearth,  eleven  feet,  with  four  tuyeres  of  three  and  a  half 
inches  diameter,  the  crucible  and  bosh  being  protected  by  a  water- 
jacket.  The  furnace  top  is  provided  with  a  bell  and  hopper,  having  a 
capacity  of  twenty-five  bushels. 

This  plant  is  fitted  with  the  most  modem  appliances  in  the  matter 
of  hot-blast  stoves,  blowing  engines,  «&c.  The  output  of  charcoal  iron 
for  1897  was  8,512  tons,  for  which  836,000  bushels  of  charcoal  were 
made. 

The  Radnor  Company,  in  addition  to  the  ore-deposits  west  of  the 
St.  Maurice,  obtains  a  certain  amount  of  bog-ore  from  the  vicinity  of 
Joliette,  on  ranges  III.  and  IV.  of  that  township,  in  the  parish  of  St. 
Ambrose,  where  a  somewhat  extensive  deposit  of  this  ore  is  found.  A 
small  deposit  of  magnetic  ore  has  also  been  worked  on  the  concession 
St.  Charles,  in  the  Parish  of  Ste.  Ursule.  Other  deposits  of  bog-ore 
were  noted  by  Mr.  Giroux  at  various  places  in  the  area  west  of  the  St. 
Maurice,  but  the  extent  of  all  these  appeared  to  be  smalL 

The  deposits  of  mica  on  the  upper  part  of  the  Mattawin  have  already 
been  noted  by  Mr.  Giroux.*  They  have  also  been  referred  to  on  a 
previous  page.  No  work  has  been  done  in  this  direction  for  a  number 
of  years,  and  they  do  not  appear  to  possess  much  value  at  the  present 
time.  At  other  places  in  this  northern  area,  crystals  of  mica  were  seen 
in  connection  with  some  of  the  pegmatite  veins,  but  no  attempt  has 
ever  been  made  to  determine  their  economic  value  and  their  present 
inaccessibility  is  against  their  development. 

♦  Summary  Report,  Geol.  Surv.  Can.,  1892,  p.  43. 
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The  iron  ochre  on  the  Milieu  River  is  situated  about  three  miles  iron  ochre  of 
and    a   half  north   of   Pine  Lake,    which  is  on   the  upper  part  of  Rfy^/^'®^ 
the  Mattawin  River.  The  material  is  of  two  colours,  a  Vandyke  brown 
and    an  indian  red.     Several   tons  were  shipped  some  years  ago  to  . 
Montreal  by  the  owner  of  the  property,  Mr.  Gaucher,  but  the  distance 
to    railway,  about  sixty  miles  by  the  Brassard  road,  is  against  its 
profitable  development. 

The  ochre  deposits  near  Three  Rivers,  which  have  been  worked  at  ^'l>re  near 
intervals  for  forty  years,  are  still  worked  by  the  Canada  Paint  Com- 
pany and  the  Champlain  Oxide  Company.     The  output  is  vaiiabie 
apparently  from  1,000  to  1,500  tons  of  ochre  per  year. 

Infusorial  earth  is  found  at  two  places  in  the  area  west  of  the  St.  Infusorial 
Maurice.  One  of  these  is  in  the  concession  Trompe  Souris,  of  the  ^^ 
Parish  of  St.  Justin,  where  it  occurs  in  small  quantity  at  a  few  feet 
below  the  surface  in  a  sand-bank,  sixty  to  seventy  feet  high,  and  near 
a  small  ravine.  The  other  deposit  is  on  lot  15,  R.  Y.,  Chertsey,  at  the 
bottom  of  a  marshy  bay  on  Lac  Michel,  and  has  an  area  of  three  to 
four  acres,  with  a  thickness  of  eighteen  inches. 

Quarries  of  excellent  limestone  for  building  purposes  are  found  at  Limestone 
several  places  in  the  Palteozoic  formations.  They  are  located  for 
the  most  part  in  the  Trenton  formation.  Of  these  the  principal  are 
near  the  town  of  Joliette,  which  is  just  south  of  the  limit  of  the  map- 
sheet.  The  others  are  Barretters  quarry,  near  St.  Barth^l^mi,  Berthier 
county,  Gagnon's  quarry,  near  the  village  of  St.  Justin,  Maskinong^ 
county,  Fafard's,  Defond's  and  McGee's  quarries,  near  St.  Cuthbert,  and 
Robillard's  quarry,  about  four  miles  north-east  of  Joliette.  Along  the 
Chaloupe  River  also  there  are  large  exposures  of  lower  Trenton  lime- 
stone, which  should  furnish  good  material  for  building  and  lime-burn- 
ing. 

At  the  Radnor  forges.  Ferment,  there  is  a  good  outcrop  of  appar- 
ently Trenton  limestone,  which  has  been  quarried  for  local  use,  and 
should  afford  a  good  quarry  site.  From  none  of  these  localities  were 
any  details  as  to  output  obtained,  and  all  are  worked  apparently  for 
local  consumption  only. 

Borings  for  natural  gas  were  made  some  years  ago  near  the  villages  Natural  gas. 
of  St.  Justin  and  St.  Barth^l^mi,  north  of  the  St.  Lawrence.  Gas  was 
found  in  small  quantity  at  a  depth  varying  from  sixty  to  eighty  feet 
from  the  surface,  but  the  borings  were  apparently  not  carried  to  a 
()epth  sufficient  to  establish  any  conclusions  as  to  the  actual  value  of 
the  area  as  a  producer  of  this  material.  These  borings  probably 
started  in  the  Trenton  limestone. 


Digitized  by 


Googh 


62   J  QUEBEC. 

The  borings  on  the  south  side  of  the  St.  Lawrence  have  already 
been  incidentallj  referred  to.  They  have  been  described  by  Mgr. 
LaiSamme  in  a  paper  to  the  Transactions  of  the  Royal  Society 
of  Canada  in  1887,  Vol.  VI.,  and  have  also  been  discussed  by  Mr. 
Obalski,  in  a  report  of  this  area  in  1885.  The  results  of  the  work 
done  in  this  district  are  given  in  the  report  by  Dr.  Selwyu  in  vol  III. 
Borinff  near  1^^7-88,  pp.  33-34a.  In  the  deepest  hole  which  was  put  down  in  the 
St.  Gregoire.  vicinity  of  St.  Gr^goire,  Nicolet  county,  the  boring  started  in  the  red 
shales  of  the  Medina  formation,  which  were  found  to  have  a  thickness  of 
655  feet  at  this  point,  and  were  continued  downward  in  the  underlying 
Lorraine  shales  and  thin  limestones  to  a  further  distance  of  540  feet 
It  would  appear  that  the  Utica  shales  were  not  penetrated  nor  was 
the  underlying  Trenton  reached,  which  was  supposed  to  be  the  true 
source  of  the  gas.  Gros  was,  however,  struck  at  a  depth  of  68  feet  from 
the  surface  and  an  abundant  flow  at  a  depth  of  640  feet^  the  latter 
sufficient  to  hurl  mud  and  stones  to  a  height  of  sixty  feet  into  the  ur. 
When  the  hole  was  abandoned  at  a  depth  of  1115  feet^  the  gas  con. 
tinned  to  flow  with  such  force  that  the  orifice  was  not  closed 
and  at  the  last  accounts  the  bore-hole  was  still  discharging 
gas.  It  is  to  be  regretted  that  this  boring  was  not  carried  down  to 
the  top  of  the  Trenton  formation,  so  that  some  definite  information  as 
to  the  thickness  of  the  formations  in  this  area  might  have  been  obtained 
and  important  facts  as  to  the  probabilities  of  gas  in  this  part  of  the 
St.  Lawrence  valley  secured. 

Note. — In  a  recent  report  by  Mr.  Obalski,  Inspector  of  Mines  for 
Quebec,  upon  a  boring  made  in  1899,  near  St.  Gregoire,  verywlt 
water  is  stated  to  have  been  found  at  a  depth  of  605  feet,  bat  no  gas 
in  economic  quantity  was  struck. 
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APPENDIX   L 


NOTES  ON  THE  PLEISTOCENE  MARINE  SHORE-LINES 

AND  LANDSLIPS  OF  THE  NORTH  SIDE  OF  THE 

ST.  LAWRENCE  VALLEY. 

BY  BOBT.  GHALHEB& 

The  marine  plain  or  bottom  land  of  the  St.  Lawrence  valley  on  the  Extent  and 

north  side  of  the  river  between  Quebec  and  Montreal,  is  of  irregular  elevation  of 
,    .  ,       .  ,  ,  .,  .  1      .  .         the  manne 

extent,  in  some  places  being  only  eight  or  ten  miles  wide,  m  others  plain  on  the 

twenty  or  thirty.  The  height  of  the  plain  seldom  exceeds  fifteen  or  thTst.*  lIw^ 
twenty  feet  along  the  river  bank,  but  it  increases  to  400  or  500  feet  renoe  River, 
at  the  northern  limits  which  usually  rest  on  the  base  of  the  Lauren  tide 
hills.  The  junction  of  the  plain  with  these  hills  forms  a  very  irregular 
line  often  running  up  the  river  valleys  in  loops  for  considerable  distan- 
ces. Generally  speaking,  this  line  can  be  traced  approximately  on  a 
good  map  from  the  absence  of  lakes  on  the  marine  area,  whereas  on 
the  Laurentian  area  lakes  are  quite  numerous.  Occasionally  the  surface 
of  the  plain  is  seen  to  ascend  by  steps  proceeding  from  the  St. 
Lawrence  River  to  the  base  of  the  hills,  each  of  these  steps  having 
apparently  been  a  shore-line  for  some  length  of  time  at  a  certain  stage 
of  the  emergence  of  the  valley  from  beneath  the  sea. 

Skirting  the  inner  border  of  the  plain  along  the  hill  slopes,  terraces  Terraces  and 
and  ancient  beaches  occur  which  were  evidently  sea  margins,  or  shore-  ®'>o'*""'*^- 
lines,  during  the  Pleistocene  subsidence  of  the  region.     The   altitudes 
of  these  have  been  measured  in  a  number  of  places. 

The  Saxicava  sands  and  deposits  which  constitute  these  uppermost 
^hore-lines  or  beaches,  merge  almost  imperceptibly  into  the  sands  and 
gravels  of  the  higher  levels,  often  quite  thick,  which  occupy  the  val- 
leys among  the  Laurentide  hills. 

The  elevations  of  the  shore-lines  observed  within  the  area  of  the  Three  Height  of 

Rivers  map-sheet  of  the  *  Eastern  Townships  series '  are  here  inven.  fhore-linee ; 

*^  '^  "  how  measured 

They  are  based  on  the  profile  heights  of  the  Canadian  Pacific  railway, 

and  referred  to  mean  sesrlevel.  The  only  instruments  used  were  an- 
eroids, and  the  results  must,  therefore,  be  regarded  as  mere  approxi- 
mations, more  especially  as  a  number  of  the  points  levelled  are  situ- 
ated at  considerable  distances  from  the  railway.  To  correlate  the 
.shore-lines  in  the  particular  district  in  question  with  those  of   which 
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the  heights  have  been  measured  to  the  east  and  to  the  west,  we  shall 
commence  at  Quebec  city  and  follow  them  westward  to  Lachute  on 
the  north  side  of  the  Ottawa  River. 

1.  North  of  Quebec,  on  the  Charlesbourg  road,  two  shore-lines  were 
observed.  The  first  and  lowest  occurs  at  Charlesbouig  village,  at  a 
height  of  about  450  feet.  The  higher  one  was  found  about  six  miles 
from  Quebec  at  560  feet.     Both  are  well-defined. 

2.  Near  St.  Ambrose,  on  the  old  Quebec  and  Lake  St.  John  rail- 
way, Mr.  A.  P.  Low,  of  this  survey,  discovered  Pleistocene  marine 
shells  in  Saxicava  sand  at  an  elevation  of  515  feet  above  the  level  of 
the  sea.  *  In  the  vicinity  terraces  of  this  sand  were  observed  at  a 
height  of  about  600  feet. 

3.  North  of  Portneuf  station,  Canadian  Pacific  railway,  on  the  road 
to  St.  Eustache,  well  marked  shore-lines  were  found  at  350  to  360 
feet,  and  at  St.  Raymond  at  about  475  feet.  To  the  north  of  this 
village  they  were  noted  at  a  height  of   600  feet  or  more. 

4.  At  St.  Tite  village  sand  and  gravel  terraces  occur  at  about  670 
feet.  These  are  continuous  with  and  apparently  form  part  of  the  St. 
Maurice  sands,  so  extensively  developed  in  the  valley  of  St.  Maurice 
River,  and  well  known  as  a  marine  deposit.! 

5.  At  Ste.  Flore,  on  the  west  side  of  the  St.  Maurice  River,  a  shore- 
line was  found  at  565  feet^  and  a  higher  one  seen  on  the  flanks  of  the 
hills  to  the  north,  which,  however,  could  not  be  reached  at  the  time 
of  my  visit. 

6.  South  of  Lake  Maskinong^,  in  the  vicinity  of  St.  Gabriel  de 
Brandon,  terraces  and  benches  were  observed  at  the  following  points: — 

Near  St.  Gabriel  station,  Canadian  Pacific  railway,  a  well>defined 
terrace  at  675  feet. 

To  the  south-west  of  the  last,  another  terrace  or  bench  at  725  feet. 

Further  to  the  south-west  a  third  was  noted,  which  at  two  or  three 
places  was  found  to  be  825  feet  high ;  while  still  further  up  the  slope 
a  fourth  occurs  at  865  feet,  but  imperfectly  defined  and  not  continu- 
ous for  any  distance. 

The  Laurentide  hills  here  rise  to  altitudes  of  1000  feet  or  more,  and 
the  terraces  flank  them,  facing  the  marine  plain  of  the  St.  Lawrence 
valley. 

♦Annual  Report,  Geol.  Surv.  Can.  vol.  V.,  (N.S.)  1890-91,  p.  65  L. 
fGeology  of  Canada,  1863,  page  887. 
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7.  On  Mount  Royal,  Montreal,  Pleistocene  marine  fossils  have  been  At  Mount 
found,  as  is  well  known,  up  to  a  height  of  560  feet,  and  *Dr.  F.  D.  ^y*^- 
Adams  and  Baron  De  Geer  observed  a  distinct  beach  at  about  615  to 

625  feet.'* 

8.  On  the  road  leading  from  St.  J^rdme  to  Ste.  Camille  good  shore>  ste.  Camille. 
lines  were  seen  at  the  following  elevations  : — 

(1)  A  well-defined  terrace   at 700  to.  725  feet. 

(2)  A  second  at  760  to  765    " 

(3)  A  third  and  the  highest  seen  here,  dis- 

tinct in  places,  hut  not  continuous,  at  896  feet. 

9.  To  the  north  of  Lachute  a  terrace  occurs  at  745  feet,  which  may  North  of 
represent  a  shore-line.  East  of  Dunany,  on  the  road  to  Shrewsbury,  ^  ' 
however,  great  gravel  mounds  and  terraces  were  observed  at  845  feet; 

while  to  the  north  of  this  and  about  ten  or  eleven  miles  from  Lachute 
station,  Canadian  Pacific  railway,  an  extensive,  horizontal  sand  and 
gravel  terrace,  composed  of  water- worn  materials  occurs.  Several  ket- 
tles, holding  small  llikes,  such  as  are  seen  in  the  Saxicava  sands  of 
Three  Rivers  in  the  St.  Maurice  valley,  were  observed  in  this  terrace, 
and  in  some  places  kame-like  ridges  occupy  its  surface.  Height  975 
feet. 

No  barrier  exists  between  these  terraces  and  the  open  St.  Lawrence 
valley. 

From  the  foregoing  facts  it  will  be  seen  that  the  shore-lines  in-  Average 
crease  in  height  from  east  to  west,  the  average  gradient  of  the  highest  gradient  of 
between  the  city  of  Quebec  and  Lachute  being  about  two  feet  per 
mile.  They  have  not  been  traced  continuously,  however,  even  within 
the  limited  distance  included  in  the  Three  Rivers  map-sheet,  as  the 
hill  slopes  were  in  many  places  found  to  be  covered  by  forest  at  the  time 
of  my  examination.  The  maximum  upheaval  is,  nevertheless,  believed 
to  be  shown  by  the  highest  of  the  shore -lines  given  in  the  above 
record  of  observations,  and  its  differential  character  may  be  considered 
as  established. 

Landslips. 

A  remarkable  landslip  happened  in  the  Riviere  Blanche    valley.  Riviere 
Portneuf  county,  in  the  province  of  Quebec,  on  the  7th  of  May,  1898.  ian<Sip. 
This  landslip  destroyed  a  large  portion  of  three  farms  with  the  build- 
ings thereon,  and  the  quantity  of  material  which  was  discharged  into 
the  river  valley  was  so  great  as  to  fill  it  to  a  depth  of  twenty-five  feet 
or  more  for  a  distance  of  nearly  two  miles.     The  people  living  on  the 

*Th"  Ice  Age  in  Canada,  p.  (>3.    By  Sir  J.  Wm.  DawBon. 
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farms  which  were  damaged  had  to  flee  for  their  lives,  all  escaping  but 
a  little  girl  who  was  buried  in  the  debris.  This  catastrophe  occurring 
80  soon  after  the  one  which  took  place  at  St.  Albans,  on  the  Riviere 
Ste.  Anne  de  la  Parade,  directed  attention  to  these  peculiar  phenomena^ 
and  some  investigation  as  to  their  character  and  causes  seemed  to  be 
necessary.  Accordingly,  Dr.  Dawson,  Director  of  this  Survey,  having 
first  made  an  examination  of  the  Riviere  Blanche  landslip  instructed 
the  writer  to  proceed  to  St.  Thuribe  and  further  investigate  this  and 
the  landslip  at  St.  Albans  and  report  thereon.  Mr.  J.  Keele  accom- 
panied me  and  carried  out  the  work  of  measuring  the  area  of  the  for- 
mer and  photographing  its  principal  features. 

Three  landslips  of  considerable  magnitude  have  been  known  to  occnr 
in  this  part  of  the  St.  Lawrence  valley  within  the  past  sixty  years, 
and  evidences  of  others,  of  which  there  is  no  account,  were  observed. 
The  first  of  those  referred  to,  took  place  on  the  bank  of  Maskinong^ 
River,  about  nine  miles  to  the  south  of  the  granite  hills,  on  the  4th  of 
April,  1840,  and  was  examined  and  described  by  Sir  W.  E.  Logan*. 
The  area  affected  was  about  84  acres  and  the  chasm  ia  described  as 
oblong  in  shape,  with  the  narrow  funnel-like  end  towards  the  river. 
The  total  length  was  about  1,300  yards,  while  the  breadth  varied,  the 
widest  part  equalling  600  yards.  When  examined  by  Sir  W.  E.  Logan, 
the  bottom  of  the  widest  part  of  the  pit  was  found  to  be  thirty  feet 
below  the  level  of  the  surrounding  country.  The  material  transported 
into  the  valley  of  the  Maskinong^  River  filled  it  to  a  depth  of  75  feet 
for  a  mile  and  a  half.  The  cause  of  this  landslip,  Logan  believed  to 
be  pressure  on  an  inclined  plane,  assisted  by  water  although  no  sub- 
jacent rock-surface  was  seen. 

The  St.  Albans  landslip  occurred  on  the  27th  of  April,  1894,  on  the 
west  bank  of  the  Ste.  Anne  de  la  Parade,  about  four  miles  above  the 
village  of  St.  Albans  or  seven  miles  distant  from  the  Riviere  Blanche 
landslip.  Here  the  deposits  (Leda  clay  and  Saxicava  sand)  slid  down 
bodily  into  the  valley  of  the  river  for  the  space  of  three  miles  and  a 
half.  The  landslip  seems  to  have  been  in  three  parts,  the  first  move- 
ment being  at  the  northern  end,  where  it  was  about  ten  feet  deep. 
This  was  followed,  after  some  hours,  by  another  which  took  place 
immediately  to  the  south  of  the  last ;  and  finally  a  third  descended^ 
just  below  the  second,  leaving  a  pit,  175  feet  deep.  The  average  depth 
of  the  whole  chasm  was  not  less  than  100  feet  below  the  general  sur- 
face of  the  ground,  and  its  width  about  a  mile.     The  mass  of  material 


'Proc.  (Teol.  Soc.  of  London,  vol.  Ill,  1838  42,  pp.  767-769. 
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thrown  into  the  valley  of  the  Ste.  Anne    permanently  changed  the 
course  of  the  river. 

This  landslip  has  been  described  by  Mgr.  Laflamme  of  Laval  Uni-  Punished 
versity,  Quebec,'^  and  by  Messrs.  Archibald  and  Mackenzie  of  the 
Chief  Engineer's  Office,  Intercolonial  railway,  Moncton,  N.B.t 

The  Riviere  Blanche  landslip  was  closely  similar  to  that  of  Maskin- 
ong^  River,  described  by  Logan.  As  stated  above,  it  took  place  on 
the  east  bank  of  the  Blanche,  a  tributary  of  Ste.  Anne  de  la  Parade, 
at  St.  Thuribe,  about  three  miles  north  of  St.  Casimir  village.  The 
hanks  of  the  latter  river  are  low  and  the  country  flat,  forming 
part  of  the  St.  Lawrence  plain,  as  far  up  as  St.  Thuribe,  where  the 
valley  is  crossed  by  a  boulder-clay  ridge.  The  superficial  formations 
consist  of  Saxicava  sand  and  Leda  clay  and  boulder-clay.  In  the  pit 
where  the  landslip  occurred  the  Leda  clay  is  prolific  in  marine  shells, 
chiefly  Leda  arctica  and  Macoma  Grcenlcmdica. 

The  chasm  remaining  from  this  landslip  is  also  irregularly  oblong  in 
shape,  like  that  of  the  Maskinongd  valley  described  by  Logan, 
with  a  narrow  opening  at  the  end  towards  the  Riviere  Blanche. 
At  this  point  the  breaking  down  of  the  beds  began,  and  through  this 
opening  the  whole  of  the  flowing  material  of  the  landslip  was  dis- 
charged. The  length  of  the  pit,  east  and  west,  is  about  1,050  yards, 
extreme  width,  600  yards,  maximum  depth,  about  28  feet ;  total  area, 
86  acres.  The  descent  of  the  bottom  throughout  its  whole  length  is 
approximately  27  feet,  or  about  ten  inches  to  the  hundred  feet,  and 
the  gradient  is  comparatively  uniform  from  the  eastern  end  to  the 
present  bottom  of  the  river. 

The  movement  of  clay  and  sand  on  such  a  low  gradient,  it  is  Description  of 
obvious,  could  only  have  taken  place  when  these  materials  were  in  a  Sj^^^^ 
semi-liquid  condition,  and  from  all  accounts  the  landslip  resembled  landslip, 
the  bursting  of  a  reservoir  of  water.     Those  who  witnessed  it,  how- 
ever, informed  me  that  very  little  water  was  seen,  the  flowing  mass 
consisting  of  a  very  soft  clay  or  mud.     Indications  of  a  movement  in 
the  clays  were  first  seen  on  the  evening  of  the  6th  of  May  in  a  small 
hollow  in  the  bank  down  which  a  trickling  stream  ran,  but  no  atten- 
tion was  paid  to  it.     Up  till  the  hour  when  the  landslip  actually  com- 
menced, the  people  who  lived  on  the  ground  that  was  swept  away 
crossed  it  by  the  highway  and  went  in  and  out  of  their  houses  without 
any  thought  of  the  impending  catastrophe.     About  five  o'clock  on  the 


*  Trans.  Roy.  See.  of  Canada,  vol.  XII.  1894,  p.  63. 

t  The  Railroad  Gazette,  New  York,  U.S.,  June  29,  1894. 


Digitized  by 


Qoo^(z 


68  J 


QUEBEC. 


Character  of 
deposits. 


Rain  and 
snowfall. 


morning  of  the  7th,  the  breaking  away  of  the  clay  beds  began  where 
some  slipping  had  been  noticed  on  the  previous  evening.  Very  soon 
the  movement  seemed  to  gather  force  and  work  backward  through  the 
drier  and  harder  clay  in  the  immediate  bank  of  the  river,  inside  of 
which  it  expanded  on  both  sides  into  the  terrace.  The  softer  material 
flowed  out  from  beneath,  while  the  upper  and  more  coherent  clay  split 
ofF  in  vertical  sheets  and  columns  which  were  borne  away  in  the  sliding, 
surging  mass.  This  continued  for  upwards  of  three  hours,  when  the 
transporting  power  seemed  to  have  spent  itself ,  and  great  masses  of  clay 
which  had  become  detached  from  the  walls  of  the  chasm  stranded  in 
its  bottom,  and  at  the  time  of  my  examination  were  seen  standing  in 
various  positions,  some  of  them  resembling  cones,  pyramids,  etc. 

v'^The  marine  deposits  in  which  this  landslip  occurred  are  quite  aren- 
aceous and  silty,  especially  in  the  upper  part,  and  no  well-defined 
break  was  seen  to  exist  between  the  Saxicava  sand  and  Leda  clay,  the 
one  graduating  into  the  other.  Hence  the  surface  waters  percolate 
downwards  to  a  considerable  depth  during  the  period  of  snow-melting 
every  season.  According  to  the  following  analysis  of  three  samples  of 
the  clay  taken  from  this  pit  in  the  laboratory  of  the  Geological  Survey, 
by  Mr.  R.  A.  A.  Johnston,  it  was  found  capable  of  carrying,  when 
saturated,  from  22  to  25  per  cent  of  its  own  weight  of  water. 

It  appears  also  form  the  observations  taken  at  the  Meteorological 
station  at  Quebec,  furnished  by  Mr.  R.  F.  Stupart  of  the  Meteorological 
Service,  that  during  the  winter  of  1897-98,  the  snowfall  was  heavy, 
particularly  in  the  month  of  February,  with  more  than  the  usual  amount 
of  rainfall  in  May,  the  precipitation  for  February  exceeding  the  average 
for  twenty-four  years  by  2  •  00  inches,  and  for  the  month  of  May  by 
0  •  39  inches. 

Table  giving  the  Rain  and  Snowfall,  also  the  total  Precipitation  for 
the  undermentioned  Months  at  the  City  of  Quebec 


1897. 

1898. 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Rainfall  in  inches 

Snow  in  inches 

207 
12-7 

-  5  2 
3  34 

—  0.52 

115 
12-2 

-16-7 
2-37 

-  1-45 

0  00 
31  5 

—  1-4 
315 

—  0-97 

0  70 
44  2 

+  17-9 
512 

+  2W 

2  42 
30 

--19 -9 
2  72 

—  0-48 

110 
2  0 

-7  0 
130 

-0  93 

355 
00 

Difference   from   average 
snow  of  24  years 

Total  precipitation 

Difference   from   average 
total  ppn.  of  24  years  . . 

-10 
356 

+039 

Digitized  by 


Googh 


Digitized  by 


Googh 


Ph 


< 


J 
o 

> 


O 
c 


^■.•n,  ^^1fe"^o  >n: 


Digitized  by 


Googh 


APPENDIX   I. 


69    J 


I* 

a 
8 

I 

g 


o 

£ 

a 
o 


-s 


o 
S 


OQ 

< 

o 


o  " 


II 


6 


3 


I 


O       «       "»« 

^     CO        b       00 
Hi 


CO       00       O 

^  s  ii 


Hi 


O 


01 


i 


o 

'oo 

1 


I 


'ft 


Analysis. 


n 


Digitized  by 


Google 


70  J 


QUKBEC. 


This  excess  of  water  passing  into  the  silty  and  arenaceous  clay  and 
sand  must  have  given  the  beds  greatly  increased  weight.  It  is  pro- 
bable also  that  a  zone  or  layer  of  softened  clay  of  some  thickness  was 
thus  produced  beneath  the  arenaceous  strata^  and  held  in  by  an  im- 
permeable hardpan  below,  and  by  the  hardened  clay  banks  on  the  river- 
ward  side  and  on  the  north,  where  a  depression  exists,  supposed  to  be 
the  seat  of  an  ancient  landslip.     The  depression  referred  to  was  noted 

/^ij  1    J  1-       ^y  I^r.  Dawson,  on  the  occasion  of  his  visit  to  St.  Thuribe.     The  walls 

Old  landslip        "^  ,      ,         i 

at  St.  Thunbe  are  now  broken  down  and  the  inequalities  which  must  have  once  been 

in  the  bottom  reduced.     This  pit  appears  to  have  had  very  nearly  the 

same  dimensions  as  those  of  the  recent  landslip,  with  a  similar  narrow 

outlet  in  the  river's  bank  through  which  the   material   was  doubtless 

discharged  into  the  Blanche  valley. 

In  a  paper  read  before  the  Geological  Society  of  America  at  the 
meeting  held  in  New  York  in  December,  1898,  Dr.  Dawson  presented 
the  principal  facts  respecting  the  Riviere  Blanche  landslip,  with  illus- 
trations, under  the  title  of  a  "Remarkable  Landslip  in  Portneuf 
county,  Quebec,"  and  briefly  described  those  landslips  which  had 
previously  occurred  in  this  part  of  the  St  Lawrence  valley.  This 
paper  was  published  by  the  Society.* 

Mgr.  Laflamme,  of  Laval  University,  Quebec,  also  examined  the 
Riviere  Blanche  landslip,  subsequent  to  the  date  of  my  visit,  and 
reported  the  result  to  the  Commissioner  of  Colonization  and  Mines,  for 
the  province  of  Quebec!  He  states  that  an  absolutely  similar 
phenomenon  happened  two  or  three  years  ago  in  the  parish  of  St.  Luc, 
Champlain  county,  along  the  Champlain  River.  As  at  St.  Thuribe, 
a  considerable  volume  of  clay  issued  through  a  narrow  opening,  covered 
rich  alluvial  surfaces  and  blocked  the  river.  Nevertheless  the  phen- 
omenon at  St.  Luc  was  on  a  very  much  smaller  scale.' 

The  causes  of  the  Riviere  Blanche  and  other  landslips  of  this  part  of 
the  St.  Lawrence  vallej  seem  to  be : —  (1)  the  silty  and  arenaceous 
character  of  the  Leda  clay,  rendering  it  capable  of  absorbing  and  re- 
taining a  large  amount  of  water,  and  (2)  the  increased  precipitation 
during  the  seasons  when  these  landslips  occurred,  which  saturated  the 
deposits  and  gave  them  greater  weight  than  usual.  These  conditions 
doubtless  produced  unstable  equilibrium  of  the  beds,  resulting  in 
displacement  and  a  flow  of  the  semi-liquid  portion.  The  more  coherent 
clays,  breaking  down  as  described,  and  mixing  with  the  soft  material, 
produced  a  tumultuous  mass  of  mud,  clay  and  sand,  which  descended 
into  the  nearest  valley. 


Landslip  at 
St.  Luc 


Probable 
causes  of 
landslips. 


♦Bulletin  Geol.  Soc.  km.  vol.  X,  1899,  pp.  484-490. 

tReport  of  the  Commissioner  of  Colonization  and  Mines  for  1898,  p.  131. 
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•G.  M.  Dawson,  C.M.G.,  LL.D.,  F.R.S., 

Director  Geological  Survey  of  Canada. 

Sir, — I  herewith  beg  to  submit  ipj. report  on  the  exploration 
in  the  summer  of  1897,  of  a  part  of  the  south  shore  of  Hudson  Strait 
.and  of  the  west  and  south  shores  of  Ungava  Bay. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

A.  P.  LOW. 
Ottawa,  June  16th,  1898. 
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ON   AN 

EXPLORATION   OF    PART   OF  THE    SOUTH    SHORE  OF 
HUDSON  STRAIT  AND  OF  UNGAVA  BAY. 


Introductory. 

This  report  is  based  on  the  observations  made  during  July  and 
August,  1897,  on  the  geology  and  physical  geography  of  the  northern 
portion  of  the  Labrador  Peninsula  bordering  on  Hudson  Strait  and 
of  Ungava  Bay.  The  area  examined  extended  from  Douglas  Har- 
bour, situated  some  150  miles  to  the  eastward  of  Cape  Wolsten- Area  included 
holme  at  the  entrance  of  Hudson  Bay,  to  George  River  in  the  south-  ^^  ^P®^ 
east  part  of  Ungava  Bay,  a  distance  by  the  coast  of  750  miles.  The 
work  was  chiefly  confined  to  the  coast,  and  except  by  a  few  trips 
extending  a  short  distance  inland,  the  interior  was  explored  only  along 
the  lower  portions  of  the  larger  rivers.  Payne  River  was  ascended 
thirty-five  miles,  Koksoak  River  thirty  miles,  Whale  River  ten  miles 
and  George  River  twenty-five  miles.  Mr.  G.  A.  Young.  B.Ap.Sc.,who 
had  acted  as  my  assistant  during  the  previous  season,  again  took  charge 
of  the  topographiced  work,  and,  in  addition,  kept  daily  meteorological 
observations  and  made  a  collection  of  plants  found  growing  along  the 
coast.  He  proved  most  efficient  and  materially  assisted  in  the  success  Members  of 
of  the  exploration.  The  rest  of  the  party  consisted  of  D.  Burgoyne  *^®  party, 
sailing-master  and  carpenter,  J.  Lantz,  cook,  and  J.  Greenland,  sailor, 
all  of  whom  filled  their  positions  in  a  satisfactory  manner.  It  had 
been  expected  that  an  Eskimo  interpreter  would  have  been  secured  on 
the  Labrador  coast,  so  that  advantage  might  have  been  taken  of  the 
local  knowledge  of  the  natives  met  with,  but  heavy  pack-ice  completely 
blocked  the  Atlantic  coast  on  our  way  northward,  and  prevented  the 
flhip  from  calling  at  any  place  where  such  an  interpreter  might  have 
been  obtained.  As  a  consequence,  we  were  unable  to  communicate  intel- 
ligibly with  the  natives  and  doubtless  missed  much  valuable  informa- 
tion. 

Acknowledgments  are  due  to  Mr.  C.   0.  Chipman,  Commissioner  *  u      ledjr- 
of  the  Hudson's  Bay  Company,   for  a  circular  letter  to  the  oncers  in  ments. 
charge  of  the  several  posts  visited,  and  to  Mr.  Mathewson,  Fort  ChimO) 
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Mr.  John  Ford,  George  River,  and  Mr.  J.  Edmunds,  Whale  River* 
officers^of  the  Company,  for  kind  hospitality  and  help  ;  also  to  Capt  A. 
Gray,  .of  the  Hudson's  Bay  Company's  steamship  Brikj  for  transport- 
ing the  yacht  and  equipment  to  Nachvak  and  carefully  storing  it  there 
for  future  use. 

Investigations  The  Parliament  of  Canada^  during  the  session  of  1897,  voted  a  sum 
Str^^.  °  of  money  to  send  a  suitable  ship  to  Hudson  Strait  in  order  to  further 
test  the  period  during  which  the  strait  is  open  to  navigation.  For 
this  work  the  DianOy  a  Newfoundland  sealing  steamship,  built 
specially  for  work  in  heavy  ice,  was  chartered  and  placed  under  the 
command  of  Commander  W.  Wakeham,  of  the  Department  of  Marine 
and  Fisheries,  the  remainder  of  the  officers  and  crew  being  natives  of 
Newfoundland,  accustomed  to  ice  work.  Advantage  was  taken  of  the 
transport  afforded  by  the  Diana  to  send  two  parties  from  the  Geolo- 
gical Survey  to  explore  the  coast-line  of  both  sides  of  the  strait.  Dr 
Bell  was  appointed  in  charge  of  the  party  on  the  north  side,  and  to 
the  writer  was  assigned  the  exploration  of  the  southern  shore.  Two 
small  yachts  were  built  at  Mahone  Bay,  Nova  Scotia,  for  the  use  of 
the  exploration  parties.  Their  dimensions  were  similar,  i.e.,  length  35 
feet ;  beam  10  feet ;  extreme  draught  3^  feet ;  thickness  of  planking 
1  inch,  white  pine.  They  were  decked  over,  except  a  large  water- 
tight cockpit,  and  below  deck  had  accommodation  for  two  in 
a  small  cabin  af t^  while  forward  of  a  bulkhead  was  a  store-room 
and  a  small  galley,  with  close  accommodation  for  four  men  in  the  bow. 
Sixty  gallons  of  mineral  oil  was  carried  for  fuel,  in  tanks  under  the 
seats  of  the  cockpit,  and  a  double  burner  Primus  oil  stove  was  used  in 
the  galley,  answering  its  purpose  admirably.  The  yachts  were  given 
a  yawl  rig,  with  a  total  sail  area  of  800  square-feet,  sufficient  to  drive 
them  along  in  light  winds,  and  provided  with  wide  reefs  by  which  sail  was 
easily  reduced  in  heavy  weather.  A  sixteen-foot  skiff  was  towed  as  a 
tender,  and  was  found  very  useful  in  landing  along  the  coast  The 
yachts  were  found  well  adapted  to  the  work,  except  that  the  pine 
planking  was  too  soft  and  thin  for  rough  usage  amongst  ice;  and  if  the 
boats  are  again  employed  for  similar  work  it  would  be  advisable  to 
sheath  them  with  copper  protected  by  longitudinal  battens  of  hard- 
wood. 

The  yachts  were  placed  on  board  the  Diana  at  Halifax,  securelj 
lashed  to  the  deck  amidships,  leaving  only  a  narrow  passage  waj 
between  them,  and  were  unfortunately  the  cause  of  much  incon- 
venience, on  board,  especially  when  coal  was  being  shifted  from  the 
main  hatch  to  the  bunkers. 


Yachts  used 
in  explora- 
tions of  Hud- 
son Strait. 
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The  Diana  sailed  from  Halifax  on  June  3rd,  and  passed  through  Passage  from 
the  Strait  of  Belle  Isle,  where  the  first  heavy  ice  was  encountered.     On  HudsS 
the  way  northward  along  the  Atlantic  coast,  more  or  less  delay  was  Strait. 
occasioned  by  the  heavy  pack  drifting  southward,  and  the  eastern 
entrance  of  Hudson  Strait  was  not  reached  until  the  22nd  of  June. 
Further  delays  by  ice,  especially  in  the  neighbourhood  of  Big  Island, 
near  the  middle  of  the  strait,  prevented  the  Diana  from  passing  into 
the  open  water  of  Hudson   Bay  until  the  12th  of  July.     Returning 
immediately,  an  attempt  was  made  to  land  Dr.  Bell's  party  in  the 
vicinity  of  King  Cape  on  the  eastern  side  of  the  mouth  of  Fox  Channel, 
but  owing  to  the  great  quantity  of  heavy  ice  about  Salisbury  and  Not- 
tingham islands  and  to  the  northward,  it  was  found  impossible  to  do  so, 
and  the  ship  was  headed  east,  to  land  my  party  at  the  first  convenient 

place  on  the  southern  shore. 

• 

Commander  Wakeham,  in  his  report  of  the  voyage  of  the  Diana*, 
enters  fully  into  the  conditions  and  nature  of  the  ice  of  Hudson  Strait. 
My  own  observations  and  conclusions  in  regard  to  the  ice  coincide  with 
those  so  ably  set  forth  by  him,  and,  consequently,  it  is  unnecessary  to 
allude  further  to  them  here. 


PHYSICAL   FEATURES   OF  THE   SOUTH   COAST   OF   HUDSON   STRAIT. 

Early  on  the  morning  of  the  16th  of  July,  the  Diana  reached  the  ^ing  George 
western  entrance  of  King  George  Sound,  and  steamed  slowly  in  between  Sound, 
several  islands  and  the  mainland.  The  largest  island  is  about  six  miles 
long  by  about  three  wide  and  had  been  poetically  named  the  Maiden's 
Paps  by  some  ancient  navigator,  from  the  outline  of  two  rounded  hills 
upon  it ;  the  other  islands  are  much  smaller,  but  all  are  high  and  rocky, 
the  highest  points  on  the  large  island  being  estimated  at  700  feet  above 
the  sea.  The  mainland  is  also  high,  rocky  and  destitute  of  trees.  It  is 
broken  by  bold  points  into  small  irregular  bays,  with  deep  water  close 
in  shore,  the  only  danger  being  due  to  the  lumpy  nature  of  the  bottom, 
which  in  places  rises  into  small  islands,  and  in  others  to  shoals  indicated 
only  by  grounded  ice.  We  anchored  in  a  small  cove  on  the  west  side  of 
the  mouth  of  a  deep  inlet,  about  five  miles  south  of  the  western  end  of 
the  Maiden's  Paps,  and  a  boat  was  sent  to  sound  the  channel  into  the 
inlet  where  a  safer  anchorage  was  sought,  as  the  cove  where  the  ship 
lay  was  open  to  the  northward  and  full  of  ice  drifting  backward  and 
forward  with  the  tides.     During  the  absence  of  the  boat^  preparations 

*  Beport  of  the  Expedition  to  Hudson  Strait,  etc.,  Marine  and  Fisheries  Depart- 
ment, 1897,  pp.  61-69. 
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Harbour, 


were  made  for  launching  our  yacht,  and,  owing  to  the  absence  of  yards  on 
the  mainmast,  considerably  difficulty  was  experienced ;  but  after  two 
hours'  work  a  successful  launch  was  made  and  as  the  yacht  took  the 
water  we  named  her  the  Alls  after  the  hardy  little  auk. 

The  boat  returned  in  the  afternoon  and  reported  a  safe  anchorage 
about  five  miles  farther  up  the  inlet,  with  the  shallowest  soundings  of 
Grood  ship  five  fathoms  at  low-water  on  a  bar  at  the  entrance,  and  elsewhere  from 
anc  orage.  ^^  ^  fifteen  fathoms.  The  ship  then  shifted  to  the  inner  harbour, 
towing  the  yacht  with  her,  and  a  good  holding  ground  of  mud  and 
boulders  was  found  within  a  quarter  of  a  mile  of  the  shore  on  the  west 
side  of  the  bay.  Four  small  rocky  islands  at  the  mouth  of  the  inlet 
practically  make  the  harbour  land-locked.  The  best  entrance 
is  between  the  first  and  second  islands  from  the  west  shore,  and  there 
is  probably  a  sufficient  depth  of  water  for  large  ships  between  the  other 
islands,  but  a  narrow  bar  of  large  boulders,  covered  at  high-water, 
extends  from  the  western  island  to  the  mainland.  The  inlet  was 
named  Douglas  Harbour  by  Commander  Wakeham,  and  it  was  sub- 
sequently found  to  be  seventeen  miles  long,  being  divided  into  two 
narrow  arms  nine  miles  above  the  entrance.  The  main  body  varies 
from  half  a  mile  to  a  mile  across.  High  hills  rise  abruptly  from  the 
water  almost  everywhere,  with  an  altitude  of  about  700  feet  near  the 
entrance,  increasing  to  1500  feet  towards  the  head  of  the  arms.  The 
next  day  was  employed  in  rigging  the  yacht  and  in  stowing  the  pro' 
visions  and  outfit.  Much  annoyance  was  caused  by  large  cakes  of 
heavy  ice  drifting  about  on  the  tide,  which  required  constant  watch  to 
keep  them  from  fouling  the  yacht  tied  to  the  side  of  the  Diana.  In 
the  evening  Commander  Wakeham  handed  me  a  letter  containing 
instructions  to  be  at  Fort  Chimo  on  September  15th,  when  the 
Diana  would  call  there  for  our  party  and  take  us  to  St.  John's,  1*1  ew- 
foundland. 

Dtana^sailfi.  On  Sunday  July  18th,  everything  being  properly  stowed  and  the 
Alle  completely  rigged,  we  left  the  ship  after  breakfast  and  sailed  with 
a  strongly  westerly  breeze  up  the  south-west  arm.  The  Diana  short- 
ly after  hoisted  anchor  and  stood  out  of  the  harbour  on  her  way  to  Big 
Island,  where  Dr.  Bell's  party  was  to  be  landed.  We  anchored  at  the 
head  of  the  arm  early  in  the  afternoon  and  took  a  series  of  observation 
on  the  sun  with  the  sextant  and  chronometer  for  latitude  azimuth  and 
time ;  later,  the  press  was  filled  with  arctic  flowering  plants  which 
formed  a  brilliant  carpet  over  the  sandy  and  gravelly  terraces  in  a 
continuation  of  the  valley  of  the  arm.  A  small  river  empties  into  the 
head  of  the  arm,  and  at  high- water  its  mouth  was  filled  with  trout  from 
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WEST  ARM,  DOUGLAS  HARBOUR,  HUDSON  STRAIT. 


A.  P.  Low.- Photo.  1897. 

RAVINE  ON  BROOK  AT  HEAD  OF  WEST  ARM  DOUGLAS  HARBOUR. 
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one  to  five  pounds  in  weight.  We  had  unfortunately  omitted  to  bring  Arctic  Trout. 
a  net,  and  as  the  fish  were  feeding  on  swarms  of  sand-shrimps  they 
would  not  take  other  bait  freely,  so  we  caught  only  a  few  small  ones. 
They  proved  to  be  the  arctic  trout  or  Heame's  salmon,  quite  distinct 
from  the  ordinary  sea-trout  of  more  southern  waters.  They  are  abun- 
dant in  the  tidal  waters  of  all  the  rivers  flowing  into  Hudson  Strait 
and  Ungava  Bay.  In  the  Koksoak  River^they  have  been  taken  up  to 
fourteen  pounds  in  weight,  but  ordinarily  weigh  from  three  to  eight 
pounds.  The  bottom,  in  the  shallow  water  at  the  head  of  the  arm,  was 
covered  with  numerous  dead  crabs  of  all  sizes  up  to  six  inches  diameter, 
which  had  been  killed  by  the  weight  of  heavy  cakes  of  ice  grounded 
there  at  high- water  and  loft  by  the  retreating  tide. 

Early  the  next  morning  an  exploration  of  the  country  about  the  Country  about 
bead  of  the  arm  was  made.  For  a  mile,  our  way  led  over  a  level  terrace  Har^m-. 
of  sand  and  gravel,  one  hundred  feet  above  sea  level,  to  where  the  river 
divided  into  two  equal  branches.  The  valley  of  the  stream  from  the  sea 
to  the  forks  varies  from  fifty  to  one  hundred  yards  in  width,  and  is  cut 
into  the  terrace ;  its  grade  is  steep  and  the  stream  in  consequence  is  a 
continuous  rapid  over  a  winding,  bouldery  bed.  The  bank  of  the  west 
branch  was  followed  about  half  a  mile,  rising  over  terraces  of  thirty- 
seven  and  ten  feet ;  crossing  the  stream  further  ascents  of  forty-five  and 
one  hundred  and  twenty  feet  brought  us  to  the  top  of  a  well  marked 
gravel  terrace  313  feet  above  the  sea,  while  behind  it  and  flanking  the 
steep  rocky  hills,  were  two  other  terraces  at  375  feet  and  506  feet  respec- 
tively, above  sea-level.  These  are  not  so  clearly  defined  as  the  lower  ones 
and  are  formed  of  coarser  material  with  scattered  boulders,  but  their  tops 
appear  to  have  been  levelled  by  water,  and  they  probably  mark  the 
extreme  uplift  of  the  land  since  the  later-glacial  subsidence.  The  stream 
has  cleared  the  drift  from  its  channel  and  rushes  down  a  narrow  rocky 
gulch  in  a  beautiful  cascade  of  500  feet.  Above  this  fall  and  below 
the  next,  there  is  a  fine  deep  pool  in  which  a  number  of  large  trout 
were  seen,  but  having  no  means  of  catching  them  we  could  not  tell  the  Brook  Trout 
species,  although  they  resembled  the  ordinary  brook  trout.  From  the 
pool,  *a  steep  climb  of  850  feet  over  well  glaciated,  granitic  rocks,  led  to  a 
more  gradual  slope  of  the  upper  part  of  the  hill,  which  was  covered 
with  innumerable  boulders  and  blocks  to  its  summit,  1,860  feet  above 
the  sea.  The  view  from  the  summit  is  very  desolate.  Barren,  rocky  or 
boulder-covered  hills  on  all  sides,  run  in  low  rounded  ridges  separated 
from  one  another  by  small  deep  valleys  filled  with  snow ;  the  surface^ 
wherever  there  is  sufficient  soil,  was  covered  with  lichens  diversified 
with  a  few  arctic  flowers,  but  not  in  the  beautiful  abundance  met  with 
In  the  valleys.     No  trees  and  very  little  soil  hide  the  bare  rocks,  scarred 
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everywhere  with  huge  blocks  and  boulders.     A  few  birds,  mostly  snov 
Birds.  buntings  and  Lapland  longspurs  were  seen  on  the  summit,  evidently 

with  young.  Having  examined  the  rocks  and  taken  a  number  of 
photographs  we  returned  to  the  yacht  in  time  for  a  noon  observation  of 
the  sun,  and  later  on  made  observations  for  time  to  determine  the  rate 
of  the  chronometer.  Towards  evening  it  rained  heavily  and  the  weather 
remained  dirty  all  night.  The  following  morning  we  left  the  head  of 
the  arm  and  on  the  way  down  examined  the  rocks  at  several  places  on 
both  sides.  We  then  sailed  to  within  a  mile  of  the  head  of  the  south-east 
arm,  where  the  water  was  only  two  fathoms  deep  at  high-tide.  The 
valley  of  this  arm  continues  some  miles  beyond  the  sea,  and  is  occnpied 
by  a  large  stream  which  has  brought  down  the  sand  that  forms  the 
wide  shoals  at  its  mouth.  An  observation  for  latitude  was  taken  at 
the  edge  of  the  shoal  water,  after  which  the  whole  afternoon  was  spsnt 
beating  down  the  arm  against  a  strong  wind,  the  bay  being  covered 
Floating  ice.  with  large  cakes  of  ice  blown  into  it  by  the  wind.  We  anchored  in  a 
small  cove  on  the  west  side,  about  a  mile  up  the  south-west  arm,  where 
there  was  good  shelter  from  the  ice.  The  hills  about  the  head  of  the 
south-east  arm  appear  to  be  higher  than  those  ascended,  the  highest 
summits  being  probably  about  2,000  feet  above  the  sea. 

It  blew  a  gale  during  the  night,  and  the  wind  continued  so  strong 
next  day  that  we  were  unable  to  leave  the  anchorage,  so  Young  and  1 
climbed  the  prominent  hill  at  the  entrance  to  the  arm.  Itsstunmit,. 
by  the  aneroid,  has  an  elevation  of  1,600  feet,  and  consists  of  an 
immense  dyke  of  rusty  amphibolite.  We  experienced  considerable 
difficulty  in  walking  against  the  wind  and  several  times  had  to  take 
shelter  behind  large  boulders  during  the  more  violent  gusts.  During 
the  gale,  a  peculiar  dark  cloud  remained  stationary  over  the  bay.  A 
grand  view  of  the  entrance  to  Douglas  Harbour  was  obtained  from 
the  summit,  and  also  of  the  islands  of  King  George  Sound,  while  on  the 
horizon  Big  Island  was  distinctly  seen.  Stringers  of  ice  were  observed 
in  the  sound,  but  beyond  it  clear  water  extended  for  fifteen  miles, 
Ice  in  Strait,  followed  by  loose  pack  to  the  horizon.  On  the  way  up  and  dow;i  the 
hill  several  new  species  of  plants  and  three  species  of  butterflies  were 
added  to  the  collection.  Bird  life  is  by  no  means  abundant  on  the 
land  the  only  species  noted  being  the  snow  bunting,  Lapland  longspur^ 
shore  lark,  a  sparrow,  raven  and  rock  ptarmigan,  the  last  still  in  about 
half-winter  plumage. 

On  July  22nd,  the  wind  moderated  slightly  towards  morning,- 
and  we  sailed  for  the  mouth  of  the  harbour  under  reefed  jib  only, 
and  racing  along  with  numerous  small  water-spouts  soon  reached  the- 
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islands  at  the  entrance,  where  a  landing  was  made.  Outside  the  harbour 
the  wind  was  steadier  and  lighter,  gradually  dying  out  and  leaving  us 
becalmed  at  noon  near  the  western  end  of  Prince  of  Wales  Island.  The 
distance  between  the  mouths  of  Douglas  Harbour  and  Fisher  Bay  is  Coast  between 
twenty-five  miles,  and  the  general  trend  is  east-south-east.  The  coast  bour  and 
between  the  bays  is  bold,  and  indented  only  by  small  coves,  none  of  ^'wher  Bay. 
which  afford  harbours.  The  rocky  shores  rise  abruptly,  from  400  feet 
to  800  feet  above  the  water,  and  are  backed  by  higher  hills  that  reach 
altitudes  of  1,500  feet  and  more.  The  water  appears  to  be  deep  close 
in  shore,  and  only  two  small  rocky  islands  were  seen  under  the  land. 
The  islands  to  the  eastward  of  the  Maiden's  Paps,  four  or  five  in  num- 
ber, extend  in  that  direction  about  ei(;ht  miles ;  they  are  much  lower 
than  the  large  island,  and  lie  about  ten  miles  off  the  coast.  From  the 
most  easterly  island  there  is  an  interval  of  eight  miles  to  the  west 
point  of  Prince  of  Wales  Island.  This  island  is  about  six  miles  long 
by  three  wide ;  it  is  high  and  rocky  and  lies  diagonally  to  the 
coast,  its  south-west  end  being  about  four  miles  from  the  mainland. 
A  smaller,  high,  rocky  island  lies  immediately  off  the  south-west  point, 
and  further  eastward  three  rocky  islands  partly  obstruct  the  channel 
between  the  large  island  and  the  mainland. 

Fisher  Bay  is  nine  miles  long  and  three  miles  wide  at  its  mouth,  Fisher  Bay. 
being  divided  into  two  arms  about  half-way  up.  The  bay  opens  to  the 
north-east,  and  its  western  side  is  quite  shallow,  extensive  boulder- 
covered  flats  being  exposed  at  low-water  on  that  side  ;  but  there  is  a 
good  channel  along  the  east  side,  which  leads  to  a  protected  harbour 
behind  two  high  islands  near  the  head  of  the  eastern  arm,  where  we 
arrived  at  midnight.  Prince  of  Wales  Island  is  a  favourite  breeding 
ground  for  sea-pigeons,  Cepphiis  mandtii,  thousands  of  which  were  about 
the  yacht  while  we  were  becalmed  off  the  island. 

The  early  part  of  the  next  morning  was  spent  visiting  the  mainland 
and  islands  at  the  head  of  the  bay.  A  small  stream  falls  in  from  the 
eastward  near  the  head  of  the  bay,  being  the  discharge  of  a  beautifully 
clear  lake  lying  between  high  hills,  which  the  Eskimos  report  is  well- 
stocked  with  trout  We  ran  several  lines  of  soundings  through  the 
harbour  and  the  approach  to  it,  and  found  from  five  to  eight  fathoms 
at  low- water. 

Towards  noon  we  sailed  to  the  east  point,  where  five  families  of  Eskimo 
Eskimos  were  encamped,  engaged  in  harpooning  white  porpoises  and  encampment, 
seals  for  their  winter's  supply  of  oil.     The  encampment  consisted  of  five 
seal-skin  tencs  situated  on  the  side  of  a  rocky  hill,  covered  in  places 
with  coarse  shingle ;  the  tents  were  erected  among  the  boulders,  and 
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the  only  protection  from  the  uneven  rocky  fioor  was  a  pile  of  hairy 
deerskins  forming  the  bed  in  the  back  part  of  the  tent.  Blubber  and 
meat  were  strewn  about  the  tents  indiscriminately,  inside  and  out,  and 
the  smell  of  rancid  oil  and  flesh  was  almost  overpowering.  The 
natives  were  all  clothed  in  garments  of  deer-skin  or  seal-skin  dressed 
with  the  hair  on,  and  as  most  of  them  had  apparently  been  worn  a 
considerable  tintc,  they  were  far  from  clean.  No  articles  of  European 
manufacture  were  noticed,  beyond  guns,  rifles,  some  iron  in  the  spears 
and  a  few  knives.  Few  of  these  people  ever  come  in  direct  contact 
with  the  whites,  as  they  send  their  winter  hunt  of  furs  by  some 
picked  men  in  the  spring  to  Fort  Chimo,  the  journey  being  made  over- 
land with  dog-teams  and  occupying  nearly  three  months.  The  skins 
of  arctic  foxes,  bears  and  wolves  are  exchanged  for  guns,  ammunition, 
needles  and  knives,  while  any  credit  remaining  is  used  to  purchase 
tobacco.  The  hunt  had  already  gone  to  Fort  Chimo  before  our  arrival 
and  as  we  did  not  want  oil  or  sealskins,  there  was  very  little  to  trade 
with  and  what  we  did  buy  was  all  paid  for  in  tobacco,  of  which  these 
people  are  inordinately  fond.  We  took  several  photographs  of  the 
group  and  also  of  the  tents,  and  in  exchange  made  a  small  present  of 
tobacco  to  each  man,  woman  and  child.  It  was  curious  to  see  a  mother 
take  a  short  black  pipe  filled  with  rank,  black  tobacco,  out  of  ber 
mouth  and  pass  it  backwards  to  the  small  child  in  her  hood ;  the 
youngster  evidently  relished  it,  as  there  was  always  a  cry  when  the 
mother  resumed  her  own  smoke. 

Having  taken  a  noon  observation  on  the  sun,  we  stood  eastward 
along  the  coast  to  the  next  large  inlet,  called  Wakeham  Bay,  and 
ascended  it  to  its  head,  arriving  there  at  10  p.m.  The  distance,  from 
the  eastern  side  of  Fisher  Bay  to  the  entrance  of  Wakeham  Bay,  is 
eight  miles. '  The  coast  between  these  bays  is  moreVugged  and  broken 
than  to  the  westward,  with  a  few  small  islands  along  shore  but  no 
shelter  sufficient  for  the  yacht.  The  land  rises  abruptly  from  the 
shore  and  increases  in  altitude  as  Wakeham  Bay  is  approached,  where, 
on  the  east  side  of  the  entrance,  a  rounded  hill  rises  1,800  feet  directly 
from  the  water,  and  must  be  a  prominent  mark  from  far  to  seaward ; 
the  other  hills  along  this  part  of  the  coast  vary  in  altitude  from  800 
feet  to  1,500  feet. 

Wakeham  Bay  is  twenty  miles  long.  At  its  mouth  it  is  nearly  two 
miles  and  a  half  wide,  gradually  narrowing  to  a  little  over  a  mile 
about  three  miles  above  the  entrance.  The  water  of  the  approach  is 
deep,  and  the  only  obstructions  to  free  navigation  are  two  small  ishuids, 
nearly  covered  at  high-tide,  one  of  which  lies  about  two  miles  north- 
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east  of  the  western  head  and  the  other  about  three  miles  due  north  of 
the  eastern  side  of  the  entrance.     There  is  plenty  of  room  between 
them,  and  they  should  not  be  dangerous  in  approaching  this,  the  safest 
and  best  harbour  on  the  south  coast  of  Hudson  Strait.     The  eastern 
side  of  the  entrance  is  formed  by  a  rocky  peninsula  600  feet  high, 
joined  to  the  mainland  by  a  neck  of  sand  and  clay  less  than  fifty  feet 
high,  with  a  small  lake  in  the  middle.     Beyond  the  narrows  the  bay 
averages  three  miles  in  width  for  ten  miles ;  the  remainder  of  the 
upper  end  being  less  than  a  mile  wide.     A  fine  protected  ship  harbour, 
out  of  the  run  of  the  tide  and  consequently  free  from  the  danger  of 
quickly  moving  ice,   was  found  just  inside  the  peninsula,  with  good  Excellent 
anchorage  in  from  fifteen  to  twenty-five  fathoms  opposite  the  low  ^  ^^     r    ur. 
sandy  neck.     Of  course  when  the  bay  is  full  of  ice,  a  ship  would  be  be- 
set here,  but  there  is  no  current  in  the  cove  and  consequently  the  ice- 
pressure  would  be  due  only  to  wind. 

The  highlands  on  the  wesc  side  continue  about  ten  miles  up 
the  bay  to  the  wide  valley  of  a  small  stream,  beyond  which  the  im- 
mediate hills  vary  from  200  feet  to  500  feet  until  near  the  head 
of  the  inlet,  when  they  reach  heights  of  1,200  or  1,500  feet.  On  the« 
east  side,  the  general  altitude  of  the  hills  ranges  from  800  feet  to  1,000 
feet,  and  there  are  numerous  wide,  drift-filled  valleys  below  the  300 
foot  level. 

On  July  24th,  the  yacht  remained  at  anchor  all  day,  and  we  busied  Head  of 
ourselves  examining  the  country  and  rocks  about  the  head  of  the  bay.  ^y^    "^ 
The  main  valley  continues  a  long  distance  inland,  and  is  occupied  by 
a  small  unnavigable  ri^er.     Other  wide  valleys  parallel  to  that  of  the 
inlet  make  the  country  more  broken,  but  lower  than  that  described 
about  the  head  of  Douglas  Harbour.    The  hills  are  from  1,000  feet  to 
1,500  feet  high,  and  being  formed  from  diabase  and  schists  are  more 
abrupt  in  outline  than  those  of  the  granite  region  to   the  westward. 
In  the  afternoon  we  examined  the  lower  stretches  of  the  river  with 
the  small  boat,  and  later  dredged  from  the  yacht,  securing  a  number 
of  crabs  and  shrimps,  which,  with  other  dredgings  taken  later  were  Dredginm. 
preserved  in  alcohol,  and  given  to  Commander  Wakeham.     Two  of 
the  men  went  hunting,  and  although  they  saw  many  tracks  of  caribou, 
they  did  not  come  across  any  of  the  animals. 

The  next  morning  we  beat  down  the  inlet  against  a  light  head  wind 
and  reached  the  anchoragd  behind  the  peninsula  at  1.30  p.m.  The  last 
five  miles  was  made  through  large  cakes  of  heavy  ice,  which  the  wind 
was  rapidly  drifting  into  the  bay.  This  was  exciting  and  somewhat 
dangerous   work,   as  our   boat   with   its  inch   planking   would    not 
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stand  many  hard  knocks  or  pinches,  and  several  times  we  had  to  force 
passages  between  large  pans.  From  the  summit  of  the  peninsula  the 
coast  was  found  to  be  tightly  packed  with  ice,  while  a  constant  heavy 
stream  of  it  was  pressing  through  the  narrows  into  the  bay  As  the 
cove  in  which  the  yacht  was  anchored  still  remained  free  from  ice  we 
determined  to  remain  there.  Later  in  the  evening  a  family  of 
Eskimos  was  found  encamped  on  a  point  outside  the  bay. 

Delayed  by  On  July  26th,  the  wind  continued  from  the  north-east,  causing  the 

stream  of  ice  to  rapidly  fill  the  bay  with  each  flood  tide,  while  little  if 
any  went  out  with  the  ebb; a  circumstance  probably  due  to  thelarge  body 
of  ice  outside  preventing  the  rapidly  flowing  tide  from  carrying  out 
the  ice  brought  in  on  the  preceding  floods.  In  the  morning  we 
sounded  the  bottom  of  the  open  cove,  where  we  were  hemmed  in,  with 
the  results  previously  stated ;  and  then  dredged,  obtaining  several 
species  of  shells,  crabs,  sea-urchin,  shrimps,  sponge,  rock-cod  and  a 
sculpin.  As  the  ice  was  encroaching  on  the  yacht  we  beached  her 
near  high-water  mark  on  a  bed  of  gravel  out  of  reach  of  the  heavy 
cakes  of  ice  which  took  the  ground  in  much  deeper  water  outside.  In 
ihe  afternoon  we  climbed  the  hills  on  the  east  side  of  the  bay  and 
obtained  the  barometric  elevations  of  the  terraces  on  the  peninsula. 
We  gave  the  Eskimo  a  rifle  and  sent  him  for  caribou  which  he  says  are 
plentiful  not  far  away.  The  following  day  the  conditions  remained 
the  same,  the  ice  pouring  into  the  bay  with  the  north-east  wind.  On 
the  28th  the  bay  was  full  of  ice,  and  fearing  that  a  change  of  wind 
might  block  us  in  the  cove  for  days  we  took  the  yacht  in  tow  of  the 
small  boat  and  succeeded  in  moving  her  along  shore  about  a  mile,  to 
the  point  at  the  narrows,  where  we  were  caught  in  the  ice  moving  in 
contrary  directions  with  the  current  and  eddies  and  only  with  great 
good  luck  escaped  serious  damage.  Being  unable  to  pass  the  point  we 
returned  to  our  former  anchorage,  where  we  remained  until  the  evening 
of  the  next  day,  when  we  again  tried  to  tow  out  of  the  bay  and 
succeeded  in  passing  the  point  on  the  slack  water  at  high-tide,  and 
then  took  the  yacht  into  a  small  cove  on  the  outer  side  of  the  neck 
where  we  were  icebound  until  August  1st.  During  our  enforced 
delay,  the  time  was  employed  examining  the  surrounding  country  and 
rocks  and  in  painting  and  cleaning  the  yacht.  On  the  last  day  we 
were  visited  by  a  large  party  of  Eskimos  in  three  umiaks  and  seven 

Eskimo  kyaks.     They  were  on  their  way  from  Stupart  Bay  to  some  place  on  the 

coast  to  the  westward  where  they  go  inland  £o  hunt  caribou  for  their 
winter's  supply  of  clothing.  I  took  several  photographs  of  the  boats 
and  people  and  made  to  all  the  customary  present  of  a  small  piece  of 
tobacco. 
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We  started  as  soon  as  the  yacht  floated  on  August  Ist  and  had 
considerable  difficulty  working  out  of  the  cove  between  the  large  pans 
of  ice  aground ;  when  outside  a  light  west  wind  carried  us  past  Cape 
Prince  of  Wales  to  Stupart  Bay  where  we  anchored  for  the  night. 
The  course  all  the  way  was  through  loose  ice,  sufficiently  open  to  allow 
the  yacht  to  pass  with  little  danger. 

The  distance  from  Wakeham  Bay  to  Cape  Prince  of  Wales  is  twenty-  Wakeham 
four  miles  and  the  course  is  nearly  east.     A  large  island,  which  we  Pmiceof*^ 
•called   Doctor  Island,  lies  about  three  miles  off  the  coast,  with  its  Wales. 
western  end  about  fifteen  miles  from  Wakeham  Bay.     Doctor  Island 
is  about  five  miles  long  and  appears  to  he  triangular  in  shape ;  it  is 
much  lower  than  the  large  islands  to  the  westward,  and  from  outside 
mi^ht  be  taken  for  a  portion  of  the  mainland.     The  coast  is  more 
indented  than  to  the  westward,  but  all  the  bays  are  wide  and  afford 
no  shelter  from  northerly  winds.     The  hills,   for  ten  miles  beyond 
Wakeham  Bay,  rise  about  800  feet  directly  from  the  sea ;  they  then 
become  lower  and  less  abrupt,  and  are  broken  by  wide  valleys,  in 
which   the  drift  is  terraced  to  about  300  feet  above  the  present  sea- 
level.     As  Cape  Prince  of  Wales  is  approached  the  hills  gradually  die 
out  and  about  the  cape  do  not  exceed  300  feet  in  elevation.     With 
the  decrease  in  the  height  of  the  land  there  is  a  corresponding  shallow-  Shallow  water. 
ing  of  the  water,  and  to  the  eastward  of  Doctor  Island  there  are 
numerous  shoals,  some  of  which  are  bare  at  low  water  and  others 
marked  by  heavy  ice  grounded  upon  them. 

From  Cape  Prince  of  Wales,  the  course  was  south  for  five  miles,  to 
the  entrance  of  Stupart  Bay,  where  one  of  the  government  observation 
stations  was  situated  in  1885-86.  We  found  the  dwelling-house  still  Old  observa- 
standing  and  in  good  repair,  the  other  buildings  having  been  broken  g^upart  Bay? 
up  by  the  Eskimos.  The  house  was  closed  with  large  blocks  of  cement 
from  the  pillars  for  the  magnetic  instruments.  The  inside  of  the  house 
is  used  by  the  natives  as  a  store-house  for  oil  and  the  floor  was  covered 
with  sealskins  full  of  oil,  the  stench  of  which  was  overpowering.  One 
room  had  been  left  locked  by  Mr.  Payne,  the  observer,  and  the 
natives  had  never  entered  it,  as  we  found,  among  other  things,  on 
forcing  the  door,  a  small  mirror,  two  tin  pails  and  some  boots,  all  of 
which  were  of  great  value  to  these  people.  This  is  a  proof  that  the 
Eskimos  of  the  south  side  of  Hudson  Strait  have  not  the  thieving 
proclivities  reported  of  the  natives  in  other  parts  of  the  Arctic,  and 
our  own  experience  was  wholly  corroborative,  for  although  no  watch 
was  kept  of  them  while  aboard  the  yacht  none  of  the  small  articles 
lying  about  were  ever  missed. 
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We  left  Stupart  Bay  early  next  morning  with  a  light  south  wind^ 
that  freshened  to  a  strong  breeze,  and  sailed  across  Joy  Bay  to  the  aoatb 
Joy  Bay.  of  Stupart  Bay  and  up  its  south  shore  into  very  shallow  water,  with 
eight  feet  about  a  mile  from  the  shore  at  high-tide.  The  head  of  the  bay 
is  blocked  with  sand  brought  down  by  the  small  river  emptying  into  it. 
We  were  unable  to  enter  the  river  on  account  of  the  sandy  flats  at  its 
mouth,  but  it  appeared  larger  than  any  stream  yet  passed,  and  the  deep 
valley  in  which  it  flowed  was  flanked  by  sand  terraces  up  to  200  feet 

This  is  probably  the  river  in  which  the  Eskimos  are  reported  to  have 
caught  salmon  and  trout  for  the  observation  station.  From  the  bottom 
of  Joy  Bay  we  beat  out  to  near  the  end  of  the  point  separating  it  from 
Whitley  Bay,  and  came  to  anchor  in  a  good  boat-harbour  behind  an 
island,  being  unable  to  proceed  further  on  account  of  thick  fog,  rain* 
and  loose  ice. 

Joy  Bay  is  nine  miles  wide  and  about  the  same  in  depth.  Its  shores 
are  generally  low,  and  greatly  broken  by  rocky  points,  forming  shallow 
irregular  coves ;  a  number,  of  rocky  islands  are  dotted  over  its  surface. 
The  water  is  nowhere  deep  and  the  bottom  is  irregular,  so  that  it  would 
be  dangerous  to  enter  with  a  vessel.  The  country  in  rear  is  broken, 
and  the  hills  vary  in  altitude  from  300  feet  to  700  feet,  but  they  rise 
more  gradually  than  those  along  the  coast  to  the  westward,  and  appear 
to  run  in  ridges  parallel  to  the  strike  of  the  rocks,  or  north-west  and 
south-east^  with  abrupt  clififs  towards  the  south-west. 

The  rain  and  fog  continued  until  3  p.m.  the  next  day,  when  a  light 
southerly  breeze  enabled  us  to  get  into  Whitley  Bay,  where  we  grounded 
for  two  hours,  and  finally  made  a  harbour  at  dark  in  the  upper  end  of 
the  bay  some  eight  miles  from  the  point,  and  just  outside  a  narrows 
between  high  rocky  cliffs  where  the  tide  rushed  through  at  a  rate  of 
Whitley  Bay.  seven  or  eight  knots  an  hour.  Whitley  Bay  is  even  more  shallow 
than  the  last,  and  like  it  completely  dry  at  low-tide,  when  the  bottom 
shows  as  mud-flats  covered  with  many  great  boulders.  Eider  ducks 
in  thousands  feed  on  these  shoals. 

The  following  morning  we  landed  Young  on  the  west  nde  of  the 
narrows  to  sketch  the  adjacent  coast  from  the  summit  oi  the  hUl,  which 
he  found  to  be  700  feet  high.  We  then  sailed  through  the  nanrows  on  the 
rising  tide  which  caused  a  heavy  rapid  with  a  fall  of  three  feet  in  fifty. 
Beyond  the  narrows,  the  bay  widens  to  about  a  mile  across  and  continues 
with  this  width  for  two  miles,  to  its  head,  where  a  small  river  flows  in 
through  a  deep  narrow'  valley.  On  our  way  out  we  had  considerable 
difficulty  in  stemming  the  rapid  with  a  strong  fair  wind,  u&d  oalf 
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sacceeded  in  doing  so  by  crossing  from  side  to  side  and  so  taking  advant- 
age of  small  eddies.  Picking  up  Young  at  the  point,  we  sailed  into  the 
next  small  bay,  which  is  navigable  only  at  high-tide ;  and  remained  there 
examining  the  rocks  until  after  the  noon  observation  for  latitude. 

We  then  ran  eastward  along  the  coast  behind  a  large  island  and  past 
several  small  bays  open  to  the  north  and  north-east,  and  anchored  in 
a  deep  narrow  inlet  about  three  miles  long,  with  a  small  river  flowing 
in  at  its  head,  thirty  miles  from  Whitley  Bay.  This  is  an  excellent  Last  ice  eeeu. 
boat-harbour,  but  very  deep,  there  being  seven  fathoms  of  water  within 
a  hundred  feet  of  the  shore.  We  saw  only  a  few  strings  of  loose  ice 
about  ten  miles  off  shore. 

After  passing  the  large  island,  five  miles  long,  at  the  mouth  of 
Whitley  Bay,  the  coast  again  becomes  bold,  with  deep  water  close  in 
shore  and  with  only  a  few  small  islands  under  the  land.  The  hills 
rise  abruptly  from  400  feet  to  1,000  feet  above  the  sea,  and  there  are 
only  small  areas  of  terraced  drift  at  the  heads  of  the  bays  and  coves 
and  in  the  valleys  between  the  hills  ;  elsewhere  only  bare  rock  is  seen. 

Un  August  5th,  we  made  only  eleven  miles  on  account  of  calms  Coast'east  of 
and  very  light  winds.  The  coast  passed  was  more  rugged,  with  the  Whitley  Bay. 
hills  rising  directly  from  the  water  to  heights  varying  from  700  to 
1,000  feet.  No  good  harbours  were  seen,  but  the  coast  is  indented 
with  small  coves,  all  open  to  the  sea,  and  without  islands  or  points  with 
shelter  behind  them.  There  are  drift  terraces  in  all  the  bays,  and  we 
measured  a  series  of  eight  on  the  flank  of  a  conspicuous  hoadland 
called  Dyke  Head.  No  ice  was  seen  during  the  day,  but  there  was  an 
ice-blink  to  the  north-east  and  a  patch  of  fog  to  the  eastward.  The 
next  day  we  had  no  wind  until  evening,  when  we  ran  until  dark  in 
search  of  a  harbour,  and  found  only  an  indifferent  one  behind  a  point 
near  the  head  of  a  bay,  open  to  the  north-east,  twelve  miles  east  of  our 
last  anchorage.  The  coast  passed  was  broken  by  three  bays,  the  first 
being  broad  and  the  last  two  about  five  miles  long  and  from  one  to 
two  miles  wide,  with  deep  water  to  their  heads  and  no  safe  anchorage 
from  northerly  wind.  The  coast  continues  bold,  with  sharp  headlands 
about  1 ,000  feet  high  jutting  out  between  the  bays. 

We  remained  at  anchor  for  the  next  two  days,  riding  out  a  heavy  q^^c, 
north-east  gale  in  a  partly  exposed  position,  where  the  yacht  was  sub. 
jected  to  the  force  of  the  heavy  swell  heaving  into  the  bay  from  out- 
side. 

On  August  9th  we  left  this  anchorage,  and  taking  advantage  of  a 
strong  north-west  wind,  soon  passed  eight  miles  of  the  same  high 
broken  coast,  to  the  mouth  of  Diana  Bay,  which  is  sixteen  miles  wide  Diana  Bay. 
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Errora  of  the 
Chart. 


Advance 


and  aearly  twenty-five  miles  long.  The  western  shore  is  high  and 
rocky,  but  aboat  the  head  of  the  bay  and  along  the  east  side,  the 
country  is  much  lower,  the  highest  hills  not  having  an  elevation  of 
more  than  200  feet;  in  the  south-east  comer,  the  general  level  is 
below  100  feet.  The  mouth  of  the  bay  is  blocked  by  a  high  island 
about  eight  miles  wide  and  extending  eleven  miles  up  the  bay ;  good 
shelter  for  ships  could  be  found  among  several  other  lai^e  islands 
that  lie  between  the  big  island  and  the  west  shore.  The  head  and 
eastern  part  of  the  bay  are  shallow  with  a  lumpy  bottom  of  rock  and 
boulders. 

This  portion  of  the  coast  is  not  accurately  mapped  on  the  chart, 
there  being  two  large  islands  marked  at  the  entrance  to  Ungava 
Bay  and  no  bay  like  the  one  here  described.  As  the  coast  on  the 
chart  was  laid  down  from  observations  made  on  ships  sailing  through 
the  strait,  it  is  very  likely  that  the  large  island  in  the  bay  is  the  inside 
island  shown  on  the  chart,  and  that  the  point  forming  the  east  side  of 
the  bay  is  represented  by  the  outer  island,  the  land  at  the  head  of  the 
bay  being  below  the  horizon  of  a  ship  passing  through  the  strait  We 
anchored  for  the  night  in  a  small  cove  on  the  east  side  near  the 
entrance  to  the  bay. 

The  next  morning  we  sailed  four  miles,  with  a  light  wind  from  the 
north-east,  to  Cape  Hopes  Advance  or  Prince  Henry  Foreland,  round- 
ing which  we  proceeded  south-east  through  a  labyrinth  of  small  rocky 
islands  with  shallow  water  between  them,  until  we  were  stopped  hj 
thick  fog  at  3.30  p,  m.,  when  we  had  to  feel  our  way  to  a  harbour,  being 
guided  by  the  lead  and  by  the  noise  of  the  breakers.  Cape  Hopes 
Advance  is  about  300  feet  high  and  rises  boldly  from  the  water,  but 
beyond  it  the  coast  is  much  lower  and  the  irregular  hills  rarely  exceed 
200  feet  in  altitude.  The  islands  were  called  the  Eider  Islands  on 
account  of  the  great  numbers  of  these  ducks  found  nesting  upon  them. 

Thick  fog  covered  the  sea  all  next  day,  with  light  winds  from  south- 
east to  north-west  and  consequently  we  were  unable  to  sail.  The  fog 
appears  to  hang  nearly  constantly  about  Cape  Hopes  Advance,  a  circum- 
stance caused  perhaps  by  warmer  currents  of  water  and  air  from  Ungara 
Bay  meeting  the  colder  currents  of  the  strait.  There  was  little  fog 
inland,  so  we  landed  and  took  a  series  of  observations  for  latitude  and 
aadmuth,  and  later,  dredged  between  the  islands,  adding  to  our  collec- 
tion three  new  small  fishes,  a  sponge,  an  anemone,  a  shrimp,  some  corals, 
and  a  few  shells.  Great  quantities  of  kelp  on  the  bottom  seriously 
interfered  with  the  dredging  by  blocking  up  the  mouth  of  the  dredge. 
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On  August  12th,  we  started  early  and  sailed  south-southeast  Shallow wat€r. 
eleven  miles,  between  low  rocky  islands  that  form  a  fringe  about 
four  miles  wide  along  the  coast.  The  water  between  the  islands 
is  very  shallow,  so  that  at  low-tide  many  of  them  are  joined 
together  and  to  the  mainland.  Shallow  water  with  shoals  ap- 
peal's to  extend  outside  the  islands  for  several  miles,  rendering 
an  approach  with  large  vessels  dangerous.  The  course  was  then 
changed  to  south-west,  and  we  continued  in  that  direction  for  twenty- 
eight  miles,  and  were  then  forced  to  ground  the  yacht  at  high  tide 
in  a  small  rocky  cove  at  the  head  of  a  wide  shallow  bay,  in  order 
to  escape  the  dirty  weather  brewing  with  a  north-east  wind  and  a  very 
low  barometer.  The  islands  gradually  die  out  along  this  course  after 
about  ten  miles,  but  the  shallow  water  continues  and  the  bottom  being 
uneven  is  very  dangerous  on  account  of  the  great  blocks  and  boulders 
scattered  over  it.  The  coast  is  low  and  broken  only  by  detached, 
irregular  hills  never  over  200  feet  high.  The  country  is  covered 
with  drift  to  a  considerable  extent  and  the  flats  are  dotted  with 
many  small  ponds,  the  breeding  place  of  ducks  and  wading  birds. 
There  are  no  large  streams,  the  ponds  being  drained  by  a  network  of 
brooks. 

During  the  night,  the  wind  increased  to  a  gale  which  continued  until  Stormy 
the  following  evening,  when  it  shifted  to  north-west  and  the  weather  ^^'  ^^' 
cleared.  The  yacht  remained  on  the  beach  and  we  passed  the  day  mak- 
ing excursions  over  the  peaty  plains,  passing  over  a  hill  200  feet  high, 
faced  on  both  sides  with  boulders  forming  a  ridge  running  nearly 
west  inland  to  another  hill  about  three  miles  away.  The  appearance 
of  the  bay  at  low-tide  was  startling.  The  bottom  was  entirely  exposed 
for  about  three  miles  outside  high- water  mark  and  was  formed  of  low 
rocky  ridges  with  mud  flats  between  them,  while  everywhere  boulders 
of  all  sizes  were  strewn  about. 

The  next  morning,  at  high- tide,  we  towed  the  yacht  out  of  the  bay.  Great  rise  and 
but  made  no  headway  until  afternoon,  when  we  sailed  southward  about  ^^^  ^^  ^^^* 
five  miles  with  a  very  light  south-east  wind,  and  then  searched  for 
upwards  of  an  hour  for  a  sufficient  depth  of  water  to  anchor  in.  We 
finally  found  a  hole  between  a  number  of  small  drift-covered  islands 
with  forty  feet  of  water  at  high-tide.  At  half-tide  the  current  between 
the  islands  was  so  strong  that  the  yacht  surged  to  and  fro  with  the 
helm  lashed  hard  over  and  we  were  in  danger  of  breaking  adrift,  or 
dashing  against  the  hummocks  of  boulders  which  formed  the  sides  of 
the  hole.  Fortunately,  as  the  tide  became  low,  the  shallows  about 
became  dry  and  the  current  slackened,  so  that  when  the  yacht  grounded 
for  upwards  of  an  hour  it  was  in  quiet  water.  This  is  an  example  of 
2J 
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the  great  rise  and  fall  of  the  tide  in  Ungava  Bay,  and  of  the  danger 
in  navigating  its  shallow  waters,  where  the  tide  falls  an  inch  a  minate, 
and  where,  in  consequence,  if  a  boat  grounds  in  falling  tide  it  is  im- 
possible to  release  her  until  the  water  rises  again.  We  named  the 
islands  in  the  neighbourhood  the  Plover  Islands,  on  account  of  the 
Plover  Islands  great  flocks  of  these  birds  met  with  here,  together  with  thonsands  of 
gulls,  searpigeons  and  eider  ducks.  The  coast  in  the  vicinity  is  low 
and  flat  like  that  previously  described,  and  the  shallow  water  extends 
several  miles  out  from  shore.  We  saw  the  loom  of  a  large  island  some 
twenty  miles  to  the  eastward  which  we  subsequently  learned  from  the 
Eskimo  was  the  western  end  of  Akpatok  Island.  This  changes  the 
west  end  of  the  island  thirty  miles  to  the  north  of  its  position  on  the 
chart,  making  it  conform  with  the  position  of  the  northern  and  eastern 
parts  as  laid  down  by  the  Diana, 

On  August  15th  we  continued  southward  for  twenty  miles,  passing 
among  low  islands  formed  of  rock  and  drift,  separated  from  one  another 
EskimoB  at  and  from  the  low  shores  by  shallow  water,  and  arrived  at  a  rocky  head- 
'  land  called  Tuvalik,  on  the  north  side  of  Payne  Bay.  A  band  of 
Eskimos  in  four  tents,  was  found  at  Tuvalik,  and  from  these  people  we 
learned  that  a  large  river  flowed  into  the  bay«  We  sailed  five  miles 
up  the  bay,  passing  with  shallow  water  over  muddy  flats,  and  anchored 
in  a  deeper  channel,  off  the  point  at  the  entrance  to  a  bay  stretching 
to  the  northward,  where  it  was  thought  the  river  might  flow  in.  The 
coast  passed  during  the  day  was  very  similar  to  that  already  described, 
being  generally  low  and  flat,  broken  only  by  occasional  ridges  of 
rocky  hills  never  more  than  300  feet  high.  These  have  an  eaat-and-west 
trend,  and  thus  come  out  to  the  shore  in  rocky  points.  The  hills  have 
the  aspect  of  the  Cambrian  hills  of  the  Koksoak  River,  and  are  formed 
of  stratified  rocks,  the  direction  of  the  ridges  conforming  with  the 
strike  of  the  rocks,  which  dip  northward  at  low  angles  and  correspond 
to  the  hill-slopes  in  that  direction,  while  towards  the  south  the  hills 
generally  have  abrupt  cliffs. 

The  next  morning  we  sailed  to  the  head  of  the  northern  bay,  but 
there  found  only  a  small  stream  discharging  a  lake  some  ten  miles  long, 
that  lay  in  a  wide  valley  to  the  northward.  Some  time  was  spent 
examining  the  rocks  on  the  mainland  and  islands,  which  were  found 
to  contain  large  quantities  of  iron- ore.  In  the  afternoon  we  worked 
out  of  the  bay,  (nearly  dry  at  low  tide),  and  anchored  for  three 
hours  between  the  islands  at  its  mouth,  awaiting  the  flood-tide  to  enter 
the  river.  In  the  evening  the  river  was  ascended  about  six  miles,  on 
a  very  strong  current,  and  the  yacht  was  brought  to  anchor  under  the 
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north  shore  in  thirteen  fathoms  of  water.  After  dark  we  were  joined 
by  a  number  of  Eskimos  in  an  umiak  and  seven  kyaks,  who  pitched 
three  tents  on  the  shore  opposite  the  yacht. 

The  following  morning  we  visited  the  encampment  and  arranged  payne  River, 
with  two  men  to  pilot  us  up  the  river.  We  started  on  the  rising  tide 
under  treble  reefs  and  raced  up  stream  ahead  of  a  gale,  making  over 
twenty-five  miles  in  less  than  three  hours.  There  were  tremendous  tide- 
rips  at  an  island  about  fifteen  miles  up,  which  we  successfully  passed 
through  and  arrived  at  a  second  rapid,  where  the  river  is  obstructed 
by  a  bar  of  huge  boulders  stretching  diagonally  across  the  stream  near 
the  head  of  tide-water.  Beyond  this  obstruction  the  river  was 
unnagivable  for  the  yacht.  In  the  afternoon  I  sent  the  Eskimos  to 
kill  a  barren-ground  caribou,  these  animals  being  plentiful  about  here, 
and  with  Young  ascended  the  hills  on  the  north  side  of  the  river,  and 
took  several  photographs  from  the  summit. 

The  country  on  both  sides  of  the  river  is  rough  and  rocky,  with  countrv 
hills  rising  about  600  feet  above  the  stream,  and  divided  into  ridges  by  ^"^  Payne 
deep  valleys  containing  small  tributaries.  The  valleys  and  sides  of  the 
hills  are  generally  mantled  with  clay  up  to  an  elevation  of  300  feet, 
while  above  that  there  is  little  fine  drift,  but  plenty  of  scattered 
blocks  and  boulders.  The  hills  are  composed  of  granites,  and  con- 
sequently have  the  usual  rounded  aspect  due  to  glaciated  masses  of 
this  rock  in  the  Laurentian  country.  The  river  stretches  far  to  the 
westward,  and  about  ten  miles  above  the  limit  of  tide  the  stream 
divides  into  two  nearly  equal  branches,  each  with  a  deeply  cut  valley. 
The  climate  seems  to  be  less  rigorous  than  along  the  coast^  as  the 
willows  grow  to  bushes  several  feet  high,  instead  of  only  rising  an 
inch  or  two  from  the  ground  as  on  the  sea-shore. 

The  following  morning  an  attempt  was  made  to  catch  salmon  and  gaimon  and 
trout  with  a  fly  at  the  foot  of  the  rapid,  but  without  success,  although  trout. 
a  number  of  large  trout  were  seen  swimming  about  in  the  eddies. 
The  Eskimos  returned  at  noon  with  a  part  of  a  very  large  buck,  which 
had  been  killed  the  previous  evening ;  and  on  their  arrival  we  started 
down  stream.  When  the  island  was  reached  where  the  heavy  tide-rips 
had  been  noticed  on  the  previous  day,  we  found  that  a  ledge  of  rock 
extended  from  the  island  to  both  shores,  causing  a  rapid  with  about 
six  feet  fall  in  two  hundred  yards.  It  was  rather  exciting  to  sail 
down  with  the  yacht  with  only  sufficient  wind  for  steerage,  but  we  got 
through  safely  and  continued  down  stream  eight  miles,  until  met  by 
the  rising  tide,  when  the  anchor  was  dropped  until  the  next  ebb. 

We  got  under  way  at  three  o'clock    next  morning   and  drifted 
down  to  the  Eskimo  encampment,  where  we  paid  off  our  pilots  and 
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landed  to  photograph  the  natives.  We  bought  a  number  of  Arctic 
trout  which  had  been  taken  in  a  net,  and  were  informed  that  the 
Atlantic  salmon  were  also  abundant  in  the  river.  The  natives  were 
on  their  way  to  the  caribou  hunting  grounds,  some  fifty  miles  above 
where  we  turned  back  on  the  river.  They  would  remain  there  for  a 
few  weeks  spearing  the  barren-ground  caribou  as  they  crossed  the 
river  in  great  bands  during  the  autumn  migration  southwards  to  the 
edge  of  the  wooded  region. 

In  the  afternoon  we  continued  down  the  river  and  along  the  south 
shore  of  the  bay,  coming  to  anchor  among  some  islands  nine  miles 
beyond  the  south  point  of  the  bay. 

Across  its  entrance,  from  Tuvalik  to  the  south  point,  Payne  Bay  is 
fourteen  miles  wide.  It  gradually  narrows  to  about  three  miles  at  the 
mouth  of  the  river,  which  is  eleven  miles  to  the  westward  of  Tuvalik. 
The  bay  is  generally  shallow  and  dotted  with  islands  and  boulderj  shoals. 
There  appear  to  be  two  deep  channels  leading  from  the  mouth  of  the 
river  towards  the  sea,  one  on  either  side  of  a  group  of  five  islands  about 
three  miles  off  the  mouth.  The  deep  water  extends  beyond  the  islands, 
but  outside,  in  line  with  the  capes,  there  appeared  to  be  a  number  of 
low  bars  and  shoals  which  pra^ctically  block  the  entrance  to  the  river 
for  large  vessels. 

The  river  at  its  mouth  is  nearly  three  miles  wide,  but  decreases 
rapidly  to  a  point  projecting  from  the  south  shore,  three  miles  up  stream, 
where  it  is  about  two-thirds  of  a  mile  across.  Above  the  point  it  again 
widens,  and  varies  from  three-quarters  of  a  mile  to  a  mile  and  a  half, 
for  fifteen  miles,  to  where  it  takes  a  sharp  bend  to  the  northward,  two 
miles  below  the  first  rapid.  The  bend  is  a  mile  long,  when  the  river 
again  flows  from  the  westward  for  six  miles  from  the  head-of-tide  rapid. 
On  the  lower  course  the  bays  are  shallow  and  are  generally  dry  at  low 
tide,  presenting  mud-flats  covered  with  boulders,  these  being  particularly 
thick  along  the  outer  margin  of  the  flats  where  they  have  been  shoved 
up  by  the  ice.  A  number  of  shoal  points  and  bars  stretch  out  from 
both  shores  and  there  are  also  shoals  dividing  the  deep  channel  of  the 
lower  part  of  the  river.  These  bars  and  shoals  are  covered  at  high-tide 
and  are  then  very  dangerous  owing  to  the  large  boulders  scattered  over 
them.  As  has  been  already  mentioned,  there  is  a  reef  of  rock  extending 
from  shore  to  shore  at  the  island  above  the  bend,  the  heavy  rapid  caused 
by  it  is  not  more  than  ten  feet  deep  and  forms  a  practical  bar  to  further 
navigation. 

Above  the  island,  the  channel  appears  to  be  uniformly  of  good  depth 
for  the  next  six  miles,  to  the  second  rapid,  where  a  line  of  boulders 
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stretches  diagouallj  across  the  river  and  at  low-tide  causes  a  fall  of 
about  six  feet  over  and  between  the  boulders.  The  Eskimos  report 
shallow  water  above  this  rapid,  navigable  only  with  small  boats  and  very 
rapid  everywhere,  but  without  any  direct  fall.  The  river  forks  about 
ten  miles  above  the  rapid,  and  some  distance  further  up  the  main  branch 
again  divides.  The  middle  branch  flows  out  of  Payne  Lake  about  a 
hundred  miles  to  the  westward  of  the  mouth  of  the  river,  and  it  is  near 
the  outlet  of  the  lake  that  the  Eskimas  go  for  caribou.  The  volume  of 
the  river  is  estimated  to  equal  that  of  the  Gatineau  at  Ottawa.  The 
banks  above  high-water  mark  are  generally  rocky,  except  in  the  bays, 
where  the  drift  terraces  are  faced  with  dry  walls  of  boulders.  The  hills 
on  both  sides  of  the  valley  are  continuous  except  where  broken  by  the 
valleys  of  small  tributaries ;  they  gradually  increase  in  height  from  the 
coast  inland,  being  from  200  feet  to  300  feet  near  the  bay  and  about 
600  feet  at  the  upper  rapid.  There  are  considerable  deposits  of  clay 
overlain  by  sand  in  the  valleys,  and  these  are  terraced  up  to  300  feet 
above  sea-level. 

Payne  River  is  the  only  important  stream  flowing  into  Hudson  Drainaf^e  of 
Strait  between  its  mouth  and  King  Qeorge  Sound,  none  of  the  other  j^nteriOT.  ^^ 
rivers  being  sufficiently  large  to  drain  an  area  extending  fifty  miles 
inland.  From  this  it  would  appear  that  the  area  along  the  coast  must 
be  higher  than  the  interior  portion  of  northern  Labrador,  and  that 
the  streams  flowing  into  Hudson  Strait  and  the  northern  part  of 
Ungava  Bay  only  drain  a  relatively  narrow  outer  slope  of  coastal  hills, 
the  main  drainage  flowing  first  southward  and  then  east  or  west  into 
Ungava  and  Hudson  bays.  This  is  borne  out  by  the  description  of  the 
interior  given  by  the  Eskimos,  who  say  that  the  country  far  inland  from 
Payne  River  and  southward  is  lower  and  flatter  than  the  highlands  of  the 
coast,  and  that  the  extensive  plains  are  dotted  with  lakes  and  covered 
with  a  much  better  growth  of  vegetation,  affording  excellent  feeding- 
grounds  for  immense  herds  of  caribou. 

On  August  20tb,  we  started  at  3  a.m.  with  a  light  south-west  wind  Low  shores 
and  sailed  southward  along  a  low  flat  coast,  being  gradually  forced  off  '^^y^*^^*^'^ 
shore  by  the  shallowness  of  the  water,  which  never  exceeded  hve  fathoms 
and  at  times  was  less  than  three  fathoms.  For  twenty  miles  we  passed 
between  a  number  of  low  rocky  islands,  lying  from  five  to  ten  miles 
off  the  mainland,  and  arrived  opposite  a  deep  bay,  about  ten  miles  wide> 
with  a  long  low  point  dividing  it  into  two  channels  each  about  three 
miles  wide.  Highlands  were  seen  about  twenty-five  miles  to  the  west- 
ward, probably  near  the  coast  at  the  head  of  the  bay.  Eight  miles 
south  of  this  bay  we  landed  for  an  observation  on  a  rocky  shore,  having 
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isolated  hills  200  feet  high,  but  generally  low  and  flat.  From  there 
the  course  was  southnsoutheast  for  seventeen  miles  to  Gone  Island,  onlj 
140  feet  high,  but  very  conspicuous  among  the  surrounding  low  islands. 
We  anchored  in  deep  water  behind  some  small  islands  six  miles  to  the 
south-east  of  Cone  Island,  arriving;  there  at  dark. 

During  the  afternoon  we  followed  the  low  shore  on  which  we  had 
landed  for  the  observation,  and  were  about  eight  miles  off  it  at  Cone 
Island,  from  the  top  of  which  a  large  bay  with  high  shores  was  seen  run- 
ning north-west  for  about  fifteen  miles.  While  looking  for  a  harbour 
we  entered  this  bay  and  found  it  very  shallow ;  it  has  a  couple  of 
smaller  bays  running  northward  from  its  upper  end.  The  Eskimos  at 
Hopes  Ad  van-  Fort  Chimo  say  that  this  bay  connects  with  the  bays  passed  in  the 
^    *^'  morning,  the  whole  forming  Hopes  Advance  Bay,  which  is  consequently 

about  twenty-fives  mile  wide  at  its  mouth  and  about  twenty  miles 
deep ;  this  being  much  less  than  the  length  given  on  the  chart.  The 
mouth  of  the  bay  is  blocked  by  large  islands  with  shallow  channels 
between  them,  through  which  the  tides  rush  in  and  out  with  great 
violence,  rendering  the  bay  quite  unnavigable  for  large  ships.  A 
river  nearly  as  large  as  Payne  River  is  reported  to  flow  into  the  head 
of  Hopes  Advance  Bay. 

Gale.  ^®  passed  an  uncomfortable  night,  owing  to  the  strong  tide  be- 

tween the  islands  keeping  the  yacht  broadside  to  the  heavy  sea.  The 
wind  was  fresh  in  the  morning  and  was  accompanied  with  fog,  while 
the  barometer  fell  steadily  and  we  decided  to  look  for  a  more  sheltered 
harbour.  This  was  found  between  the  islands  and  the  mainland,  but 
with  the  tide  rushing  through  the  channel  like  a  mill-race.  The  wind 
increased  to  a  gale  in  the  afternoon  and  changed  to  the  northward, 
forcing  us  to  put  out  the  second  anchor.  It  blew  very  hard  during 
the  next  night  with  heavy  squalls  of  rain,  changing  to  snow  during 
the  following  afternoon,  the  hills  becoming  white  while  there  was  about 
>^ix  inches  of  snow  on  the  deck.  In  the  evening  the  wind  shifted 
to  north-west,  and  the  weather  partly  cleared.  On  the  morning  of 
August  23rd,  we  worked  for  two  hours  getting  up  the  anchors  which 
had  become  fouled  under  boulders  by  the  swinging  of  the  yacht  We 
t  hen  sailed  eight  miles  southward,  through  a  labyrinth  of  islands  which 
were  named  Gyrfalcon  Islands  from  the  number  of  those  birds  seen. 

Gyrfalcon  ^^®  islands  are  formed  by  broken  ridges  of  stratified  rocks;  the 

Islands.  rid^es  lie  south-east  and  north-west  with  which  the  length  of  the 

islands  conform.     They  vary  in  height  from  50  feet  to  200  feet,  and 

have  clifi^   facing   the   south-west,  with  more  gentle  slopes  in  the 

opposite  direction  conforming  to  the  dip  of  the  rocks.     The  water  in 
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the  channels  between  the  ridges  is  deep,  but  in  the  cross  channels  it  ib 
liable  to  sudden  changes  and  is  often  shallow.  The  mainland  has  the 
same  character  as  the  islands  and  is  so  broken  by  bays  that  it  is  very 
difficult  to  distinguish  coast  from  islands. 

From  the  southern  limit  of  the  islands  we  crossed  a  bay.  This  is 
<»lled  Leaf  River  Bay,  and  is  about  eight  miles  wide  at  its  mouth,  but  ^^  Ri^er 
narrows  to  three  miles  across  some  ten  miles  up.  This  we  learned 
was  the  entrance  to  Leaf  Lake,  a  body  of  salt  water  divided  from  the 
bay  by  a  deep  narrow  strait  walled  in  by  high  rocky  clifiGs.  A  small 
vessel  called  the  Fox  is  sent  annually  by  the  Hudson's  Bay  Company 
from  Fort  Chimo  to  kill  white  porpoises  in  the  lake.  The  captain  of 
the  Fox  estimates  the  lake  to  be  nearly  fifty  miles  long  and  about  ten  Porpoise 
miles  wide.  Its  longer  axis  runs  about  north-northwest,  and  the  out-  ^^ 
let  is  situated  about  half-way  up  the  lake.  The  Leaf  River  fiows  in 
on  the  west  side  almost  opposite  the  outlet,  and  is  a  considerable 
stream  having  a  volume  about  equal  to  Payne  River,  according 
to  the  estimate  of  the  Eskimos.  Salmon  are  not  known  to  enter  this 
river.  Barren- ground  caribou  are  always  plentiful  on  the  plains  inland 
along  the  course  of  the  stream,  where  willows  and  arctic  birches  grow 
abundantly  as  large  bushes  and  are  the  only  trees  of  the  region,  the 
northern  limit  of  the  spruce  and  larch  being  still  further  south. 

We  sailed  eastward  along  the  south  shore  of  the  bay  for  twelve  miles 
to  Stony  Point,  where  we  were  obliged  to  anchor  behind  a  rocky  islet 
in  a  heavy  swell,  owing  to  the  wind  dying  out.  The  south  side  of  the 
bay  being  formed  of  granitic  rock,  is  totally  diflFerent  in  character  from  Coast  south 
the  north  shore;  there  is  an  absence  of  islands  and  the  water  is  shallower  g^y  *^^ 
gradually  deepening  to  about  Qve  fathoms  a  mile  offshore.  The  shores 
are  generally  rocky  at  the  small  points,  and  elsewhere  boulder-strewn, 
while  the  country  behind  gradually  rises  into  long  rounded  hills  never 
more  than  200  feet  high.  A  thick  mantle  of  drift  covers  the  slopes 
and  fills  the  valleys,  but  owing  to  the  gentle  slopes  the  terraces  are  not 
well  marked  and  were  only  indistinctly  seen  from  the  yacht.  Stony 
Point  is  a  rocky  hill  about  200  feet  high,  with  a  number  of  rocky  knolls 
oatside,  which  become  islands  at  high-tide,  with  huge  masses  of  rock 
scattered  everywhere.  The  water  is  very  shallow  for  two  miles  outside 
the  point,  and  for  five  miles  beyond  the  sea  breaks  upon  a  number  of 
boulder  shoals. 

On  August  24th,  we  started  at  4  a.m.  and  sailed  south-southeast  for  q^^^  Q^rth 
thirty-five  miles  along  a  low  and  almost  unbroken  shore  to  the  mouth  of  Eoksoak 
of  the  Kokfoak  or  CJngava  River.     This  part  of  the  coast  is  low,  with 
only  three  or  four  islands  of  shingle  close  to  the  shore  and  separated 
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from  the  mainland  by  shallow  channels  dry  at  low- tide.  The  water 
deepens  slowly  to  about  five  fathoms  a  mile  off  shore,  and  there 
appears  to  be  very  few  shoals  outside  that  limit  except  towards  the 
mouth  of  the  river,  where  a  number  of  rocky  islands  and  shoals  extend 
outwards  from  the  north  point  for  more  than  a  mile.  Other  shallow 
places  in  the  mouth  of  the  river  render  an  entrance  hazardous  without 
the  aid  of  a  pilot.  We  stopped  at  the  mouth  of  the  river  until  1  p.m.,. 
awaiting  the  rising  tide  which  carried  us  to  Fort  Chimo,  thirty  miles 
up,  where  we  arrived  at  5.30  p.m.  and  found  the  Hudson's  Bay  Com- 
pany's steamship  Erik  at  anchor  opposite  the  fort.  She  had  arri?ed 
on  August  20th  from  Churchill,  this  being  the  earliest  arrival  on 
record. 

We  remained  at  Fort  Chimo  until  August  27th,  making  necessary 
repairs  to  the  yacht  and  equipment,  and  then  left  for  George  River 
which  empties  into  the  south-east  part  of  Ungava  Bay  about  100  miles 
to  the  eastward  of  the  mouth  of  the  Koksoak.  Before  leaving,  arrange- 
ments were  made  with  Captain  Gray  for  the  transport  on  the  Erik 
of  the  yacht  and  equipment  from  Fort  Chimo  to  Nachvak  on  the 
eastern  Labrador  coast,  where  the  yacht  would  be  available  for  another 
season's  work  in  the  Strait  or  Hudson  Bay.  This  would  not  have  been 
the  case  if  the  yacht  had  been  laid  up  at  Fort  Chimo,  owing  to  the 
impossibility  of  reaching  that  place  until  the  end  of  August,  too  late 
for  any  effective  work. 

We  dropped  down  the  river  and  anchored  in  a  small  cove  on  the 
south  side  near  the  mouth,  where  we  waited  for  the  next  morning  tide, 
which  carried  us  eastward  fifteen  miles,  past  a  number  of  low  shoals  of 
rock  and  boulders  stretching  nearly  ten  miles  off  the  south  point,  until 
we  finally  brought  up  against  a  line  of  reefs,  bare  at  low  tide,  that 
extends  northward  from  the  islands  at  the  mouth  of  Whale  River  to 
and  beyond  a  large  island  called  Saiglorsoak,  that  lies  sixteen  miles 
outside.  This  island  is  surrounded  by  a  cluster  of  smaller  ones,  all 
high  and  rocky  and  forming  good  marks  in  stearing  for  the  Koksoak 
River.  Saiglorsoak  is  about  ^vq  miles  long  and  should  be  kept  well 
to  the  southward  as  the  reefs  continue  some  miles  beyond  it. 

Wliale  River.  We  turned  south  along  the  west  side  of  the  shoals  and  with  lie 
rising  tide  soon  reached  the  channel  between  Big  Island  (Whale 
River)  and  the  mainland.  The  channel  narrows  from  a  width  of  three 
miles  at  its  entrance  to  less  than  a  mile  at  the  upper  end  of  the  island, 
seven  miles  farther  up,  where  a  sharp  bend  of  a  mile  to  the  eastward 
leads  to  the  true  mouth  of  Whale  River.  The  deep  part  of  the  channel 
is  quite  narrow  and  is  bounded  by  extensive  mud-flats  on  both  sides 
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that  are  bare  at  low-tide.  The  current  in  the  channel  is  veiy  swift, 
and  at  several  places  breaks  into  rapids  and  tide-rips.  At  the  bend 
we  picked  up  an  Eskimo,  who  was  engaged  setting  salmon  nets  for 
the  Hudson's  Bay  Company,  and  with  him  as  guide  reached  the  Hud- 
son's Bay  post,  situated  on  the  east  bank  eight  miles  above  the  mouth 
of  the  river,  arriving  there  after  dark.  The  channel  up  to  the  post 
varies  from  a  mile  to  a  mile  and  a  half  in  width  and  is  full  to  the  banks 
at  high-tide,  but  at  low-tide,  bare  mud-flats  occupy  over  two-thirds  of 
the  width,  with  the  deep  channel  considerably  below  their  level.  The 
poet  IB  situated  at  the  head  of  navigation,  there  being  shallow  rapids 
only  a  short  distance  above  it,  where  the  influence  of  the  tide  ceases. 
The  river  has  a  volume  about  equal  to  that  of  Payne  River  and  drains 
a  large  area  of  country  to  the  southward,  between  the  drainage-areas 
of  the  Koksoak  and  George  rivers.  It  rises  in  large  lakes  about  200 
miles  inland,  on  one  of  which  the  Hudson's  Bay  Company  formerly 
had  an  outpost,  mentioned  as  Erlandson's  Lake  post  in  McLean's 
narrative.*  The  post  at  Whale  River  is  merely  a  fishing  establishment  Hudson's  Bay 
and  small  trading  station  for  the  natives  in  the  vicinity,  consisting  of  post. 
three  small  buildings.  The  salmon  fishery  in  the  lower  part  of  the 
river  was  formerly  a  paying  industry,  but  has  been  gradually  decreas- 
ing and  this  year  (1897)  was  almost  a  total  failure,  as  were  the  fisheries 
in  the  Koksoak  and  George  rivers. 

The  banks  of  the  river  are  generally  low,  with  terraced  drift  behind 
and  highlands  in  rear  of  the  post,  where  the  hills  rise  about  500  feet 
and  are  partly  wooded  with  small  black  spruce  and  larch,  the  woods 
extending  nearly  to  the  mouth  of  the  river. 

The  coast  between  the  mouths  of  the  Koksoak  and  Whale  rivers  is  Coast  between 
generally  low,  with  a  range  of  hills  extending  from  the  mouth  of  the  whiSe^rivSs 
former  stream  south-east .  about  the  head  of  False  River  Bay  to  the 
mouth  of  Whale  River.  There  is  a  shallow  bay  on  the  south  side  of 
the  mouth  of  the  Koksoak,  between  these  hills  and  the  end  of  a  low 
bouldery  point  five  miles  to  the  north-east  of  them.  Rounding*  this 
point,  the  coast  trends  to  the  south  of  east  for  ten  miles,  to  the  mouth 
of  False  River  Bay,  so  called  on  account  of  having  been  often  mistaken 
for  the  mouth  of  the  Koksoak.  This  bay  is  several  miles  long  and 
about  three  miles  wide  at  its  mouth,  but  is  so  shallow  that  it  cannot 
be  navigated  even  by  small  craft.  A  low  point  separates  False  River 
Bay  from  the  west  channel  to  Whale  River  which  has  been  already 
described. 

•  Notes  of  a  Twenty-five  years  service  in  the  Hudson's  Bay  Territory,  London, 
1849, 
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Coast  east  of  Next  morning  we  left  the  post  on  the  top  of  high-water  and  sailed 
e  River.  ^^^  ^^  ^^^  channel  to  the  east  of  Big  Island  which  can  only  be  used 
by  small  craft  at  high-tide.  Then,  with  a  fair  wind,  we  continued 
north-east  along  the  C9ast  for  forty-five  miles  and  anchored  at  dark  in 
a  small  rocky  cove  quite  open  to  the  sea.  The  coast  passed  is 
generally  low  with  an  occasional  rocky  point.  The  water  is  very 
shallow  everywhere  for  two  or  three  miles  ofi^  and  we  were  obliged  to 
keep  that  distance  out  to  avoid  striking.  There  are  a  few  rocky 
islands  scattered  along  the  shore,  but  they  are  surrounded  by  water 
too  shallow  to  afford  harbours  behind  them.  Two  long  bays  were 
passed,  which  extend  inland  between  the  high  hills  that  rise  behind 
the  low  margin  along  shore.  The  natives  say  that  three  small  rivers 
empty  into  the  heads  of  these  bays,  one  stream  flowing  into  the  west- 
ern bay  and  two  into  the  eastern.  These  bays  are  very  shallow  and 
at  low-tide  are  nearly  dry  and  quite  unapproachable.  The  margin  of 
low  land  varies  from  one  to  five  miles  in  width  ;  beyond  it  the  country 
consists  of  rocky  hills  rising  to  altitudes  varying  from  500  to  1000  feet ; 
the  hills  are  broken  by  the  deep  valleys  of  the  rivers  mentioned  and 
those  of  minor  streams. 

We  got  under  way  at  four  o'clock  next  morning  and  arrived  at 
7  a.m.,  at  Beacon  Island  on  the  west  side  of  the  mouth  of  Geoiige 
River,  seventeen  miles  from  the  starting  point.  The  wind  freshened 
to  half  a  gale,  blowing  directly  out  of  the  river,  and  in  consequence 
we  only  made  six  miles  more  by  1 1  o'clock  when  we  were  forced 
to  anchor  behind  a  large  rocky  island  on  the  east  side  to  await  the 
next  rising  tide.  This  was  the  strongest  wind  in  which  we  had  sailed 
during  the  season  and  the  tide  against  the  wind  raised  a  heavy  short 
sea.  The  yacht  behaved  splendidly,  however,  working  to  windward 
with  treble-reefed  mainsail  and  reefed  fore-staysail  without  straining 
and  dry  except  for  the  flying  spray.  We  remained  behind  the  island 
until  4  p.m.,  and  then  made  about  six  miles  before  dark,  when  we 
anchored  under  a  point  about  two  miles  below  the  George  River 
Narrows. 

The  coast  from  last  night's  anchorage  to  Beacon  Island  is  higher 
and  more  rocky  than  to  the  westward;  it  is  greatly  broken  hy 
irregular  rocky  points,  and  is  fringed  with  islands.  The  water  unfor- 
tunately remains  shallow. 

We  started  early  on  August  31st,  and  succeeded  in  getting  within  a 
mile  of  the  cove  where  the  Hudson's  Bay  Company's  post  is  situated 
before  the  change  of  tide.  There  we  anchored  until  evening,  when 
we  worked  the  yacht  into  the  cove. 
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The  cove  is  on  the  east  side  of  the  river  twenty-three  miles  from  fiea-  Hudson's  Bay 
con  Island.     The  post  consists  of  the  usual  three  or  four  small  houses,  p^Tat^eorge 
built  on  the  side  of  a  hill  that  rises  about  700  feet  above  it.     The  River. 
opposite  side  of  the  cove  is  bounded  by  a  similar  hill,  and  the  situation 
is  very  desolate,  especially  at  low-tide  when  the  bottom  of  slimy  mud 
and  boulders  is  bare  out  to  the  river  a  mile  away.     A  few  stunted 
trees  grow  along  the  banks  of  a  large  brook  which  flows  into  the  upper 
part  of  the  cove.     The  posb  is  kept  up  chiefly  for  the  salmon  fishery 
and  for  the  trade  with  about  twenty  families  of  Eskimos  living  along 
the  eastern  shore  of  Ungava  Bay. 

The  Oeorge  River  is  a  large  stream  second  only  to  the  Eoksoak  :  it  George  River, 
drains  a  wide  area  of  country  to  the  southward,  extending  from  the 
western  slopes  of  the  Atlantic  range  to  the  Whale  and  Koksoak 
drainage-areas  on  the  west.  It  rises  in  large  lakes  of  central  Labrador, 
in  the  vicinity  of  the  fifty-fifth  parallel  of  north  latitude,  close  to  the 
head-waters  of  the  North-west  and  Hamilton  rivers  which  flow  east- 
ward into  Hamilton  Inlet.  Beacon  Island  is  the  largest  of  a  group 
lying  off  the  western  point  at  the  mouth  of  the  river,  and  is  situated 
about  two  miles  from  Gull  Island,  which  is  connected  with  the  shore  Mouth  of 
at  low-tide.  From  Gull  Island  to  the  large  islands  on  the  east  side,  "^^' 
the  distance  is  three  miles,  and  this  constitutes  the  width  of  the  main 
channel,  as  the  channels  between  those  islands  and  the  east  shore  are 
dry  at  low-tide.  Eleven  miles  above  Beacon  Island,  the  river  takes  a 
sharp  bend  to  the  east  and  contracts  to  about  a  mile  across,  with  a 
small  rocky  island  in  mid-channel,  just  below  it,  the  north  channel  is 
obstructed  by  a  ledge  of  rock  projecting  some  distance  from  shore  and 
causing  heavy  rapids  and  whirlpools.  The  eastern  bend  is  two  miles 
long,  and  above  it  the  river  again  flows  from  the  south  for  ten  miles  from 
Post  Cove,  above  which  its  course  is  from  the  south-west.  Above  the 
narrows  the  width  varies  from  one  mile  to  two  miles,  with  a  long 
shallow  cove  on  the  east  side  four  miles  below  Post  Cove.  There  is  a 
large  rocky  island  opposite  the  post,  with  only  a  narrow  channel 
separating  it  from  the  west  shore. 

The  Erik  anchors  between  the  island  and  the  northern  point  of  Difficulty  of 
the  cove,  lying  about  half  a  mile  from  shore,  or  within  one  hundred  ^™f  ^s^o^^ 
yards  of  the  muddy  flats  extending  from  the  point.  All  the  goods  are 
landed  with  boats  at  the  post  more  i«han  a  mile  away,  and  as  this  cafti 
only  be  done  when  the  tide  is  more  than  half  in,  the  ship  always  tries 
to  be  at  George  River  near  the  time  of  highest  tides.  There  is  a  great 
difference  in  the  appearance  of  the  river  at  high  and  low  tide.  When 
the  tide  is  high  the  water  reaches  to  the  foot  of  the  bold  rocky  shores 


Digitized  by 


Qoo^(z 


30  L 


SOUTH   SHORE   OF   HUDSON   STKAIT. 


Surrounding 
•country. 


Return  to 
Fort  Ghimo. 


Hetum  to 
Ottawa. 


generally  without  a  beach,  while  at  low-tide  a  wide  margin  of  boulder- 
strewn  mud  intervenes  between  the  channel  and  the  rocky  banks.  Below 
the  narrows  are  a  number  of  shoals  bare  at  low-tide,  especially  along 
the  east  side.  The  hills  about  the  mouth  of  the  river  range  in  altitude 
from  100  feet  to  400  feet.  As  the  river  is  ascended  there  is  a  gradual 
increase  in  the  general  elevation,  so  that  above  the  narrows  the  hills 
are  from  500  to  1,000  feet  high,  and  the  general  level  of  the  coantry  is 
close  on  500  feet.  Drift  lies  in  considerable  thickness  in  the  valleys 
between  the  ranges  of  hills,  and  along  the  river,  terraces  are  seen  up  to 
300  feet  above  the  present  water-leveL  Small  spruce  trees  are  first  seen 
a  short  distance  above  the  eastern  bend,  and  the  forest  becomes  quite 
thick  and  continuous  in  the  river  valley  about  ten  miles  above  the 
post. 

The  influence  of  the  tide  extends  to  a  rapid  some  ten  miles  beyond 
the  post,  and  above  it  the  river  varies  from  a  quarter  of  a  mile  to  a 
mile  in  width  and  is  very  swift,  flowing  in  a  shallow  channel  with  nearly 
continuous  rapids  but  no  actual  falls.  It  is  navigable  with  boats  for 
about  forty  miles  above  the  post. 

On  the  1st  of  September  we  left  the  post  and  reached  Beacon  Island 
on  the  falling  tide,  where  we  remained  until  next  morning,  when  we  laid 
a  course  for  Saiglorsoak  Island,  and  anchored,  in  a  calm,  about  nine 
miles  off  the  south  point  at  the  mouth  of  the  Koksoak  River.  Owing 
to  calm  weather  we  did  not  reach  Fort  Chimo  until  the  afternoon  of 
the  4th.  The  next  few  days  were  occupied  in  stripping  the  yacht  and 
loading  it  aboard  the  Erik  which  left  for  George  River  on  September 
8th.  From  the  8th  until  the  1 7th  we  remained  at  Fort  Chimo^  anYiously 
awaiting  the  arrival  of  the  Diaruif  which  on  the  latter  date  steamed  up 
the  river  in  a  heavy  snow-storm.  Fort  Chimo  waa  finally  left  on  the 
19th  and  after  a  quick  passage  we  were  safely  landed  at  St.  John's, 
Newfoundland,  on  the  25th.  From  St  John's,  passage  was  taken  in  the 
Ceylon  a  tramp  steamer  partly  loaded  with  iron  ore,  and  after  a  ve^ 
rough  voyage  we  reached  Halifax  on  the  30th,  where  the  members  of 
the  party  separated  and  I  returned  to  Ottawa  on  the  2nd  of  October. 


GEOLOGY. 

General  ObservcUions. 

General  The  rocks  along  the  south  coast  of  Hudson  Strait  and  the  west  and 

observations.    ^^^^  shores  of  Ungava  Bay,  present  many  interesting  and  complex 

problems.     The  occurrence  of  numerous  quartz  veins  in  the  bedded 

rocks  near  to  their  contact  with  intrusive  masses  of  greenstone  and 
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granite  are  important,  as  such  conditions  are  favourable  to  the  pre-  Mineralized. 
sence  of  the  more  valuable  minerals,  and  although  no  such  minreals  ^^*  ^  ^^^^' 
were  found  during  the  exploration,  there  is  no  reason  why  they  should 
not  be  found  with  more  detailed  search,  as  many  of  the  veins  carry 
large   quantities    of    pyrites.     Bedded    iron-ores    were    found,    and 
although  those  examined  were  not  of  a  very  high  grade,  better  bodies  Bedded  iron 
of  ore  might  doubtless  be  found  in  the  extensive  areas  of  this  iron-  ^^' 
bearing  series  of  rocks  seen  at  a  number  of  localities  on  the  coast. 

The  long  line  of  coast  explored  in  the  limited  time  at  the  disposal 
of  the  expedition,  together  with  the  difficulties  of  navigation  in  the 
shallow  waters  along  the  greater  part  of  the  coast,  where  the  difference 
between  high  and  low  tide  varied  from  twenty-five  to  forty  feet,  only  Difficulties  ot 
■allowed  of  a  hurried  examination  each  day  of  a  few  points  on  the  ti^tions!*^^^^ 
shore,  at  considerable  intervals,  so  that  a  thorough  examination  of  the 
rocks  was  impossible,  and  consequently  only  such  relations  as  could  be 
made  out  from  these  isolated  observations  are  here  given.  These 
northern  coasts  are  ideal  places  for  geological  investi;;ation,  owing  to 
the  absence  of  trees  and  often  of  all  vegetation,  which  leaves  the  rocks 
^moet  continuously  bare ;  while  below  the  300-foot  level  the  shores,  as 
they  have  risen  from  the  post-glacial  subsidence,  have  been  smoothed 
and  polished  by  the  pounding  of  floating  ice,  which  has  removed  nearly 
all  the  drift  from  the  points,  leaving  the  solid  fresh  rock  always 
-exposed. 

The  rocks  met  with  are  all  of  great  antiquity,  and  all  are  more  or  less  Ancient  rockK. 
Altered  by  pressure,  induced  by  intrusions  of  igneous  masses  which  has 
folded  the  bedded  series  and  have  produced  foliation  in  much  of  the 
otherwise  massive  granites,  gabbros,  diabases  and  other  greenstones. 
The  folhktion  of  the  granites  shows  that  the  pressure  was  exerted  from 
A  du-ection  varying  from  west  to  south-west.  Where  massive  beds  of 
chert«  and  quartzite  have  resisted  the  folding  action,  they,  with  their 
associated  beds  of  softer  shales  or  slates,  have  been  shoved  into  ridges 
by  over-thrust  faults,  giving  the  hills  cliff-faces  inland,  while  their 
seaward  slopes  conform  closely  with  the  dip  of  the  beds. 

Biotite-granite  or  granitite  and  biotite-gneiss,  especially  the  latter,  Predominance 
together  occupy  fully  three-quarters  of  the  coastal  area.  The  granite  S^SmT**^  *" 
and  gneiss  have  commonly  a  medium  texture,  and  vary  in  colour  from 
light-pink  to  flesh-red,  the  light  coloured  varieties  predominating. 
These  rocks  are  usually  very  quartzose  and  often  grade  into  impure 
<|uartzites,  and  in  the  gnessio  rocks  dark-red  garnets  are  usually  present. 
Masses  of  homblende-biotite-granite  are  associated  with  the  biotite- 
granite  and  in  places  appear  to  represent  only  more  basic  portions  of 
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Probable 
different 
ori^ns  of 
gneiss. 


the  same  magma.     The  gneisses  seem  to  be  metamorphic  prodacto  of 
several  rocks  of  different  age  and  origin.     Some  of  them  are  yerj 
ancient  and  probably  represent  part  of  the  original  Archaean  com. 
plex.     Others  may    represent    granites   of   a   somewhat  later  date, 
injected    into    the    first,    but     still    long     anterior     to    the    time 
of  deposition  of   those   sedimentary   beds  of    Labrador  that  have 
been  provisionally  classed  as  Cambrian.     A  considerable  part  of  the 
gneisses  has,  however,  been  formed  from  the  alteration  and  qnartzose 
infiltration  of  the  bedded  series  of  the  Cambrian  near  the  contacts 
of  these  rocks  with  great  intrusions  of  later  granites ;  and,  finally, 
some  of  the  gneisses  are  foliated  parts  of  these  later  granitic  intmidoDS. 
All  these  gneisses  of  different  origin  are  very  similar  in  appearance 
and  composition,  and  often  could  not  be  distinguished  from  one  another 
in  the  hurried  examination  given  them,  except  in  a  few  places  where 
the  contacts  were  clearly  seen.    These  places  are  mentioned  later  in  the 
detailed  account  of  the  exposures  examined.     Owing  to  the  difficulty 
or  impossibility  of  differentiating  these  gneisses  of  several  ages  and 
origins,  they  have  all  been  classed  together  and  no  attempt  is  made  to 
separate  the  so-called  Cambrian  bedded  rocks  from  an  older  basement 
complex,  except  to  state  that  in  a  number  of  places  the  bedded  rocks 
appeared  to  rest  unconformably  upon  rounded  bosses  of  gneiss,  which 
may  represent  an  older  series  partly  composed  of  clastic  rocks,  or  may 
be  masses  of  granite   intruded  below  the  newer  bedded  series,  as, 
owing  to  the  highly  metamorphic  condition  of  the  newer  rocks  and 
their  frequent  intrusion  by  later  granites  it  is  exceedingly  difficult  to 
tell  when  a  contact  other  than  an  intrusive  one  was  found. 

Alteration  of  The  bedded  series  occurs  at  intervals  along  the  coast  from  Fisher 
dS^^to  grwS^  ^*y  ^  **^®  mouth  of  George  River ;  its  degree  of  alteration  depending 
intrusions.       largely  on  its  proximity  to  masses  of  newer  granite  and  gneisses,  which 

near  the  contact  have  broken,  squeezed  and  metamorphosed  the  beds 

into  highly  crystalline  schist,  and  gneisses. 

There  appears  to  have  been  an  orogenic  movement  subsequent  to 
the  granitic  intrusions,  which  has  further  altered  the  bedded  series, 
throwing  the  beds  into  folds,  or  into  repetitions  of  the  series  by » 
number  of  over-thrust  faults.  The  rocks  when  least  altered  bear  a 
Resemblanoe  close  resemblance  to  portions  of  the  unaltered  series  of  bedded  rocks 
interior!  °  ^  classed  as  Cambrian  and  found  in  the  interior  of  Labrador  along  the 
Hamilton  and  Koksoak  rivers  and  also  on  the  east  coast  of  Hnoson 
Bay.*  They  consist  largely  of  black  bituminous  or  graphitic  shales, 
generally  bearing  considerable  pyrite ;  gray  micaceous  sl&tes,  dark 

*  Annual  Report,  Geol.  Surv.  Can.,  vol.  VIII.  (N.S.),  pp.  261-282  l. 
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homblendic  slate,  impure  dark  ferruginous  chert,  and  dark  siliceous 

ferruginous   dolomite,  the  two  last  often  carrying  large  masses  of 

magnetic  iron-ore.     The  great  thickness  of  light-coloured,   siliceous 

dolomite  found    elsewhere   with   the  series,  was  not  seen  along  the 

coast.     The  rocks  bear  a  close  resemblance  to  that  part  of  the  Cambrian 

series  found  along  the  lower  reaches  of  the  Kaniapiskau  and  Larch 

branches  of  the  Koksoak ;  and  the  presence  of  great  sills  or  laccolites 

of  gabbro,  together  with  a  peculiar  light-green   diabase   and   other  SilLsof  gabbro. 

greenstones,  is  a  further  point  of  resemblance  to  the  rocks  of  the 

Koksoak. 

The  intrusion  of  the  granite  appears  to  have  greatly  affected  these 
clastic  rocks,  changing  them  into  gneisses  and  schists,  so  that,  for  a 
considerable  distance  from  the  contact  they  resemble  lithologically,  the 
Grenville  series  of  the  Laurentian.     The  granites  appear  not  only  to 
have  produced  the  schistosity,  but  to  have  caused  infiltrations  of  heated 
waters    carrying   silica  and   silicates    in    solution    depositing    large  InfiltratiooB 
quantities  of  quartz  and  felspar  between  the  laminsB  of  the  mica  and  *^  ^ 
hornblende-schists,  changing  these  into  typical  gneisses,  which,  as  well 
as  the  schists,  usually  carry  large  quantities  of  garnet  often  in  very 
large  crystals.     When  associated  with   gabbros,  diabases  and   their 
decomposition-products,   the   bedded  rocks   are  often  ramified    with 
quartz  veins,  generally  holding  considerable  pyrite,  these  veins  are 
most  abundant  near  contacts  with  newer  granites.     Several  samples 
from  such  veins  have  been  assayed  for  gold  with  negative  results,  but  Negative 
as  already  explained  these  cannot  be  accepted  as  in  any  sense  conclusive. 

Details  of  Rock   Exposures  Examined   along  the  South  Coast 
OF  Hudson  Strait. 

Douglas  Harbour. 

At  the  head  of  the  South-west  Arm,  biotite-gneiss  alone  occurs  in 
the  hills  forming  the  walls  of  the  valley.  The  direction  of  the 
foliation  varies  from  S.  to  S.  70*"  W.  Similar  biotite-gneisses  were 
met  with  on  both  sides  of  the  arm  to  within  a  mile  of  its  mouth,  South-weet 
where,  on  the  north  side,  the  rocks  are  coarse  to  fine,  pink  and  red,  ^^"^ 
very  felspathic  mica-gneiss.  The  fine-grained  variety  is  usually  pink 
in  colour,  the  coarse-grained  has  in  places  an  augen-gneiss  structure 
and  is  red  in  colour.  These  gneisses  are  in  contact  with  a  mass  of 
basic  rock,  about  200  feet  thick,  composed  chiefly  of  very  coarse- 
textured  amphibolite,  bearing  considerable  quantities  of  dark-red  gar- 
net and  some  light-green  decomposed  plagioclase.  The  dark  mass  has 
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the  appearance  of  an  ancient  dyke  injected  into  the  gneiss  before  the 
foliation  and  tilting  occurred,  and  was  probably  altered  to  its  present 
condition  by  the  same  agencies  that  caused  the  foliation  of  the  sur- 
rounding gneisses.  The  amphibolite  is  cut  by  veins  of  very  quartzose 
Amphibolite.  pegmatite,  resembling  a  graphic  granite,  composed  of  light-pink  felspar, 
bluish  quartz  and  scales  of  silvery  biotite.  In  one  of  these  veins  near 
the  contact  of  the  gneiss  and  amphibolite,  the  lining  of  the  vein  next  to 
the  hornblende  rock  was  made  up  of  small  crystals  of  dog-tooth  spar 
and  rusty-weathering  rhombic  dolomite,  probably  derived  from  the 
decomposition  of  the  bbilicates  of  the  amphibolite. 

On  the  summit  of  the  hill  on  the  north  side  of  the  entrance  to  the 
South-west  Arm,  there  are  several  large  dyke-like  manses  of  rock 
which  vary  in  texture  from  very  coarse  massive  amphibolite  to  fine- 
grained, well  foliated  hornblende-schist.  These  rocks  seem  to  have 
been  d]|^es  cutting  garnet-bearing  biotite-gneiss ;  pressure  on  the 
thinner  portions  of  the  dykes  having  changed  them  into  the  foliated 
hornblende-schist.  The  massive  rock  is  largely  composed  of  coarsely 
crystalline  black  hornblende  with  many  crystals  of  reddish-brown 
sphene  and  small  spots  of  greenish-white  plagioclase.  A  finer  grained 
variety  is  almost  wholly  composed  of  black  hornblende  with  little 
biotite,  sphene  and  plagioclase.  The  foliated  rock  is  chiefly  composed 
of  needle-like  crystals  of  hornblende  along  with  thin  plates  of  greenish 
plagioclase  and  occasionally  small  red  garnets.  The  adjacent  biotite- 
gneiss  is  largely  discoloured  by  iron  rust  from  the  decomposition  of  the 
dyke  rock. 

Gramet-bear-        -^^  ^^®  ^^^  ^^  ^^®  point  between  the  arms,  pink  and  light-gray,  fine- 

inggneias.        ^  medium-grained  biotite-gneiss  was  seen,  holding  in  many  bands 

small  red  garnets,  and  including  broken  bands  of  blackish  homblende- 

mica-schist,  evidently  formed  from  ancient  squeezed  dykes  greatly 

fractured  ;  dip  of  gneiss  S.  85"  W.  <70'. 

On  the  western  island  at  the  mouth  of  the  harbour,  the  rock  is  chiefly 
medium-textured,  hornblende-mica-gneiss,  very  quartzose  and  weather- 
ing rusty.  It  is  associated  with  finer  grained,  garnet-bearing,  pink 
mica-gneiss,  which  appears  to  have  been  cut  by  the  other.  Both  are 
cut  by  a  dark  basic  dyke,  one  hundred  feet  wide,  running  N.  25' 
W.  and  seen  cutting  similar  gneisses  on  the  west  shore  of  the  bay.  The 
dyke  is  very  fine-grained  near  its  contact  with  the  gneiss  and  has  only 
a  medium  texture  in  the  middle.  It  is  largely  composed  of  hornblende 
with  some  sphene,  many  small  garnets  and  some  decomposed  plagio- 
clase. A  number  of  very  large  dykes  were  seen  cutting  the  gneisses 
in  the  hills  along  the  coast  between  Douglas  Harbour  and  Fisher  Bay, 
but  no  stop  was  made  to  examine  them. 
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Tlie  islands  inside  Prince  of  Wales  Island  are  formed  of  rustj- 
^we&t^hering,  ^j^reenish  hornblende-mica-gneiss,  very  quartzose  and  hold-  5^?°®  T^iiLnd 
in^  "broken  bands  of  homblende-mica-schist,  all  being  ont  by  many 
dykes  of  pegmatite. 

Fisher  Bay. 

The  rocks  forming  the  high  islands  at  the  harbour  near  the  head  of 
the  east  arm  of  Fisher  Bay,  are  medium-  to  coarse-textured,  pink 
And  yellowish  mica-gneisses  and  mica-homblende-gneiss  usually  very 
quartzose  and  holding  shattered  bands  of  dark  homblende-mica-schist. 
The  pink  homblende-mica-gneiss  is  evidently  an  intrusion  cutting  the 
yellowish  biotite-gneiss  and  dark  bands  of  schist.  All  these  rocks  are 
cut  by  numerous  dykes  of  red  pegmatite.  The  general  strike  of  the  foli- 
ation is  N.  30"  E. 

The  point  between  the  east  and  west  arms  shows  a  section,  a  quarter  Bedded  series 
of  a  mile  long,  of  dark  schists  and  fine-grained  biotite-gneisses.  Mica- 
schist  predominates  and  is  usually  dark  in  colour,  the  lighter  coloured 
variety  shading  into  a  mica-gneiss  with  frequent  partings  of  quartz. 
Hornblende-schists  are  interfoliated  with  the  mica-gneiss  and  schist, 
and  all  the  schists  are  very  garnetiferous,  with  crystals  varying  from  a 
quarter  of  an  inch  to  one  inch  in  diameter.  Strike  8.  80°  E.  A  large 
vein  of  white  pegmatite  cuts  across  the  bedding  of  the  schists,  and 
there  are  numerous  veins  of  quartz,  generally  parallel  to  the  foliation, 
the  quartz  being  also  garnet  bearing.  These  rocks  are  probably  altered 
elastics  and  associated  dyke  rocks,  the  elastics  being  represented  by  the 
mica-schists  and  gneisses  and  perhaps  in  part  by  the  hornblende-schists, 
although  most  of  the  latter  appear  to  have  been  dykes.  The  hom- 
blendemica-gneiss,  previously  described  on  the  islands,  appears  to  have 
been  the  cause  of  the  metamorphism  of  the  schists,  and  these  appear  to 
have  been  a  patch  of  ancient  sedimentary  crust  caught  up  by  a  granitic 
intrusion  which  occupies  both  shores  of  Fisher  Bay. 

The  rocks  along  the  coast  between  Fisher  £ay  and  Wakeham  Bay 
appeared  from  a  distance  to  be  largely  granite-gneisses  cut  by  large 
dykes,  but  no  close  examination  was  made  of  them. 

WcikeJiam  Bay, 

The  rocks  forming  the  shores  of  Wakeham  Bay  seem  to  be  largely 
foliated  granite,  and  it  is  impossible  to  state  with  the  data  to  hand 
whether  or  not  all  the  granite  is  newer  than  the  series  of  metamorphic  Different  age 
elastics  found  there.     From  the  hurried  examinations  made  about  the  °*  fin»nitea. 
3J 
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bay,  it  seems  probable  that  there  are  two  foliated  granites  of  different 
age  both  alike  to  the  eye.  One  of  these  cuts  and  alters  the  bedded 
rocks  and  their  associated  irruptives,  while  the  other  is  cut  by  the 
irruptives  associated  with  the  clastic  rocks. 

At  the  head  of  the  bay,  the  rocks  on  the  east  side  are  well  banded, 
dark-coloured  mica-schists  aad  hornblende-schists  often  full  of  gamete. 
The  mica-schists  are  often  rusty,  owing  to  the  decomposition  of  con- 
tained pyrite.  Associated  with  the  schists  are  beds  of  yellowish- 
Metamorphic  white  quartzite,  from  one  to  four  feet  thick,  cont-aining  silvery  mica  in 
small  scales  along  partings  of  the  bedding.  To  the  eaet  of  a  small 
gully  and  about  four  hundred  yards  from  the  exposure  of  schists,  the 
shore  rises  in  abrupt  cliSi  of  more  or  less  squeezed  and  foliated  decom- 
posed diabase,  much  of  which  still  shows  the  original  diabase  structure. 
These  rocks  extend  for  hiJf  a  mile  up  the  small  river  flowing  into  the 
head  of  the  bay.  No  beds  of  mica-schist  or  other  altered  elastics  were 
found  associated  with  them.  Hornblende-schist  is  most  abundant  aod 
shades  into  a  diorite-gneiss,  and  from  that  into  a  massive  hornblende- 
rock  with  a  diabase  structure,  there  being  little  or  none  of  the  original 
augite  remaining  in  the  rock.  Numerous  small  veins  of  quartz  cut 
these  rocks,  and  in  a  number  of  places  small  cavities  and  cracks  were 
found  filled  with  calcite  probably  from  the  decomposition  of  the 
bisilicates. 

The  dark-coloured  irruptives  occupy  the  east  shores  of  the  upper 
part  of  Wakeham  Bay  for  nearly  ten  miles,  to  the  end  of  the  narrow 
portion,  except  at  one  point  about  two  miles  below  the  head  of  the 
bay,  where  a  mass  of  granite  is  protruded  from  the  west  shore  and 
evidently  outs  into  the  basic  rocks.  The  west  shore  is  all  granite,  from 
Granite.  the  schists  at  the  head  of  the  bay  to  the  wide  valley  ^ye  miles  below 

the  narrows,  beyond  which  the  darker  schistose  rocks  appear  to  be 
folded  up  with  granite  to  the  mouth  of  the  bay.  The  irruptive  granite 
is  represented  by  coarse  pink  and  gray  biotite-gneiss,  often  of  the  char- 
acter of  an  augen-gneiss  and  sometimes  inclosing  bands  of  mica-schist 
and  mica-hornblende-schist,  while  hornblende  is  at  times  a  constituent 
of  the  gneiss.  At  the  small  island  near  the  mouth  of  the  narrows, 
these  gneisses  were  found  associated  with  a  finer  grained  mica-gneiss 
free  from  garnet  and  seemingly  different  from  the  garnet-bearing 
schists  and  gneisses. 

On  the  peninsula  on  the  east  side  of  the  mouth  of  Wakeham  Bay, 
the  rock  is  largely  a  medium-grained,  gray  mica-homblende-gneiss  with 
coarser  red  and  dark  schistose  bands,  in  which  mica  and  hornblende 
predominate.     These  rocks  are  generally  very  schistose.    There  is  a 
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^&Fy  prominent  line  of  £ault  that  crosses  the  peninsula  diagonally  and  Prominent 
i3  oontinaed  in  the  cliff  beyond  the  harbour  to  the  eastward.    The  fault  ^   ^' 
is    marked  by  a  trench,  from  ten  to  fifty  feet  wide  and  from  five  to 
"fc'^vejnty  feet  deep,  filled  with  angular  fragments  of  rock  which  near  the 
:£&ixLt^  has  been  greatly  shattered  with  a  development  of  chlorite  and 
aeirpentine  filling  small  cracks. 

.Aiong  the  east  side  of  the  outer  cove  between  the  peninsula  and  the 
recti  nland,  pink  and  red  usually  coarse-grained  granitite-gneiss  pre- 
<ioixiinates.     It  is  associated  with   gray,  finer-grained,  very  quartzose 
mica-gneiss,   usually  holding  small  garnets,  and  with  darker  mica~ 
scliists.     These  appear  to  represent  a  bedded  series  and  they  are  cut 
&D<1  twisted  by  the  coarser  red  granitite-gneisses  and  also  by  many 
large  dykes  of  red  pegmatite.     The  pegmatite  is  chiefiy  orthoclase, 
-^with  a  good  deal  of  quartz,  and  contains  occasionally  small  crystals  of 
l>iotite,  magnetite,  garnet  and  in  one  place  a  light-green  ciystal  pro- 
bably of  beryl.     Kear  the  head  of  the  cove  the  granitic  rocks  are  cut 
by  a  large  dyke  of  white  pegmatite,  which  runs  at  a  low  angle  up  hill 
to  the  southward  and  directly  across  the  strike  of  the  foliation.     The  Contorted 
rocks  along  the  shore  are  much  contorted  and  faulted,   the  strike  fre- 
quently changing  abruptly. 

On  the  summit  of  the  hill  forming  the  point  at  the  mouth  of  the 
coire,  there  is  a  huge  dyke,  from  one  hundred  to  four  hundred  feet  Great  dyke, 
wide,  running  nearly  north-and-south.  It  cuts  light-gray  mica-gneiss 
which  has  a  strike  of  S.  40**  E.  Both  the  gneiss  and  dyke  rock  are 
cut  by  red  pegmatite  which  often  holds  fragments  of  the  dyke.  The 
dyke  is  formed  of  dark-coloured  rock  composed  chiefly  of  hornblende, 
biotite  and  plagioclase,  with  many  small  garnets.  The  texture  varies 
from  medium  in  the  interior  to  fine-grained  and  schistose  near  the  edges 
of  the  dyke,  where  the  direction  of  the  foliation  coincides  closely  with 
that  of  the  walls. 

Coast  bettveen  Wakeham  Bay  and  Stupart  Bay. 

From  Wakeham  Bay  to  the  vicinity  of  Cape  Prince  of  Wales,  the 
rocks  along  the  coast  are  very  similar  to  those  last  described ;  the 
coarse  granitites  appear  to  predominate,  but  as  the  cape  is  approached 
the  granitites  give  place  to  the  bedded  series  and  their  associated 
basic  irruptives.  A  landing  was  made  on  a  small  island  about  half 
way  to  Cape  Prince  of  Wales,  where  the  rocks  were  found  to  be  chiefiy 
coarse,  red  granitite-gneiss  cutting  and  inclosing  bands  of  gray,  fine- 
grained, very  quartzose,  garnet-bearing  mica-gnei^ ;  both  gneisses 
being  in  turn  cut  by  large  dykes  of  red  pegmatite. 
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At  Cape  Frinoe  of  Wales,  light-pink  garnet-mica-gneiss  is  associated 
with  bands  of  hornblende-schist  which  is  also  garnet-bearing  in  places. 
The  schists  are  cut  by  small  veins  of  white  pegmatite  which  hardly 
penetrate  the  gneiss.  The  bedding  is  very  regular,  with  the  strike 
S.  10^  W.  Near  the  old  station  at  Stupart  Bay,  gray  and  pink  mica- 
gneiss  is  cut  by  red  pegmatite.  Some  of  the  bands  of  gneiss  hold  a 
few  small  garnets. 

Joy  and  Whitley  Bays. 

On  the  end  of  the  long  point  in  Joy  Bay,  dark- red,  coarse-grained 
augen-gneiss,  composed  chiefly  of  biotite  and  red  felspar  in  imperfect 
crystals  or  lumps,  is  interfoliated  with  thin  bands  of  red  pegmatite 
holding  a  little  magnetite  and  brown  sphene.  Fine-grained  pink  mica- 
gneiss,  holding  a  few  garnets,  occurs  in  thin  bands  with  the  above  rocks. 
About  five  miles  inside  the  south  point  of  Joy  Bay,  a  dyke  from  one 
hundred  and  fifty  to  two  hundred  feet  wide  runs  N.  40'  W.  up  the 
side  of  the  hill  and  sharply  cuts  the  gneisses.  It  ends  abruptly  at  a 
Faulted  dyke,  line  of  fault  on  the  summit,  where  the  rocks  are  greatly  twisted  and 
the  contorted  gneisses  inclose  fragments  of  the  dyke.  The  dyke  is  a 
decomposed  diabase,  now  made  up  largely  of  green  hornblende,  biotite, 
chlorite  and  a  little  plagioclase,  and  for  about  three  feet  from  the  contact 
with  the  gneiss  the  dyke  rock  is  schistose,  the  foliation  forming  a  small 
angle  with  the  walls.  The  gneiss  is  a  more  or  less  schistose,  red  and 
gray  mica-gneiss  holding  considerable  silvery  biotite.  On  the  snnmiit 
it  is  much  contorted  and  mixed  with  pegmatite  and  coarser  light-graj, 
mica-gneiss,  while  at  the  foot  of  the  hill  the  strike  is  regular  and  the 
fine-grained  gneisses  are  interbanded  with  very  quartzose  layers  aod 
hornblende-mica-schists ;  strike  N.  85"  E. 

Near  the  end  of  the  point  there  is  a  prominent  knob  of  rock  that 
Iron -bearing    rises  abruptly  about  one  hundred  feet  above  the  surrounding  hilk    It 
ion  e.  .^  ^^  ^  dark  basic  material  consisting  chiefly  of  dark-green  hornblende, 

biotite  and  plagioclase,  with  a  number  of  quartzose  bands  that  contain 
a  considerable  quantity  of  magnetite  in  grains  and  patches  formiog  a 
magnetite-gneiss  very  similar  to  that  found  on  the  Stillwater  and 
Manicougah  rivers  in  Labrador.  The  whole  is  cut  by  small  veins  of 
bluish  opalescent  quartz.  A  number  of  similar  knobs  were  seen 
stretching  to  the  westward  along  the  strike  of  the  gneisses,  and  the 
iron-bearing  beds  and  their  associated  altered  basic  rocks  probablj 
continue  for  a  considerable  distance.  On  the  point  there  is  a  large 
quantity  of  fine-grained  diorite,  together  with  quartz-mica-diorite  and 
pink  granitite-gneiss ;  the  last-mentioned  cuts  and  incloses  masses  of  the 
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more  basic  rocks.  The  diorites  often  contain  large  masses  of  coarsely 
crystalline  green  hornblende  associated  with  garnet  and  also  small 
.  segregations  of  yellow- weathering  dolomite  and  dog-tooth  spar.  The 
iron  ores  were  not  noticed  in  these  masses.  The  foliation  of  the  diorite- 
gneiss  coincides  with  that  of  the  granitite-gneiss,  and  the  granitite- 
gneiss  appears  to  penetrate  the  more  basic  masses  of  diorite. 

On  the  end  of  a  small  point  four  miles  up  Whitley  Bay,  well  banded 
schists  are  seen,  with  light  and  dark  mica-schists  predominating.  Some 
of  the  bands  are  charged  with  pyrite  and  in  consequence  v^ather  Pyrites, 
rusty.  The  mica-schists  are  associated  with  bands  of  hornblende- 
schist  and  sericite-schist.  All  the  bands  contain  garnets,  most  plenti- 
fully in  the  dark  hornblende -schist  and  mica-schist,  where  the  crystals 
are  often  very  large,  varying  from  one  to  two  inches  in  diameter. 
Numerous  quartz  veins  penetrate  the  schist?,  but  generally  run  parallel  Large  gamete, 
to  the  foliation.  The  quartz  is  usually  smoky  and  holds  much  garnet 
and  yellow-weathering  dolomite  together  with  plates  of  light-green 
sericite  and  some  pyrite. 

On  the  low  island  lying  off  the  point  that  divides  the  head  of 
Whitley  Bay  into  two  arms,  similar  garnet-bearing  dark  mica-schists 
and  hornblende-schists  occur,  with  a  very  regular  dip  of  N.  45**  W. 
<  10*  to  20**.     In  the  northern  arm  of  Whitley  Bay,  the  dark,  garnet-  ' 

bearing  schists  appear  to  rest  upon  domes  of  medium-grained,  pink 
granite-gneiss.  In  the  south  arm  the  rocks  are  all  pink  and  gray  grani- 
tite-gneiss  and  the  coast  appears  to  be  largely  composed  of  similar 
gneisses  for  the  next  six  miles  to  the  west  point  of  Bourgoyne  Bay,  Contact 
where  schists  are  again  seen  intensely  crumpled  and  folded.  In  this  ^^isteand 
exposure  black  mica-schist  with  large  garnets  is  most  abundant,  then  granite, 
follows  a  black  carbonaceous  schist  full  of  small  plates  of  graphite  and 
containing  small  rhombs  of  dark-brown  ankerite  and  a  good  deal  of 
silica,  the  rock  passing  with  excess  of  silica  into  a  very  fine-grained 
carbonaceous  chert  holding  ankerite.  The  other  schists  are,  gray 
siliceous  mica-schist  passing  into  a  dark-gray  quartzite,  rusty- 
weathering  mica-schist  containing  pyrite  in  minute  grains,  and  dark- 
green  chlorite-schists  and  hornblende-schists.  A  short  distance  up  the 
bay  from  the  point,  the  schists  are  less  disturbed  and  appear  to  rest 
upon  domes  of  light-gray  granitite-gneiss.  On  the  point  in  the  middle 
of  the  bay,  only  the  light-gray,  medium  to  coarse  granitite-gneiss  is 
seen,  with  a  strike  of  N.  35°  E.,  but  along  the  east  side  of  the  bay  the 
schists  again  cap  domes  of  gneiss,  and  within  a  quarter  of  a  mile  of 
the  point  a  great  fault  drops  the  gneisses  below  the  water  line  leaving 
only  schists  on  the  point,  where  dark-gray,  pearly  mica-schist,  greatly 
crumpled  and  faulted,  holds  much  disseminated  pyrites. 
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Coast  bettoeen  Whidey  Bay  and  Cape  Hopes  Advance, 

For  more  than  sixty  miles  to  the  eastward  of  Whitley  Bay,  or  to 
the  east  side  of  Diana  Bay,  the  rocks  along  the  coast  are  chiefly  gran- 
itite-gneiss  which  varies  in  texture  from  fine-grained  schistose  to  ooane- 
RockB  largely  grained  massive,  and  often  appears  as  augen-gneiss,  with  the  strike  of 
^^^"'^^  the  foliation  nearly  parallel  to  the  general  trend  of  the  coast,  or  east- 

and-west,  and  the  dip  toward  the  sea.  Many  large  dykes  of  diabase 
and  gabbro,  more  or  less  decomposed,  cut  thesa  rocks  and  appear  to 
have  been  greatly  squeezed  since  their  injection,  as  they  change  to 
chloritic  and  hornblendic  schists  wherever  the  dykes  thin  out  In 
many  places  the  gneisses  are  very  quartzose  and  in  a  number  of  the 
bold  headlands  the  rocks  are  broken  into  huge  rectangular  fragments 
resembling  blocks  of  thick-bedded  sandstone. 

On  the  islands  and  along  the  east  shore  of  Diana  Bay,  the  dark 
mica-schists  and  mica-hornblende-schists  are  again  found  associated 
Dark  schists,  with  the  granitite-gneiss,  which  cuts  and  incloses  masses  of  the  schists ; 
these  latter  predominate  along  the  east  shore  of  the  bay  and  largely 
occupy  the  low  land  forming  the  wide  point  between  Diana  Bay  and  Un- 
gava  Bay.  At  Cape  Hopes  Advance  and  on  the  islands  in  the  vicin- 
ity, coarse,  red  mica-augen-gneisses  and  mica- hornblende-gneisses  are 
associated  with  bands  and  masses  of  finer  grained  similar  rocks.  Ail 
of  these  cut  gray  and  pink,  schistose  mica-gneiss,  in  one  place  changing 
the  strike  from  S.  80"  W.  to  N.  40"  W.,  and  they  also  send  off  red 
pegmatite  dykes,  generally  along  the  lines  of  foliation,  into  the  schis- 
tose gneisses. 

Cape  Hopes  Advance  to  Payne  River, 

Ten  miles  south  of  the  Cape,  on  one  of  the  Eider  Islands,  the  masses 
of  intruded,  red  hornblende-mica-gneiss  were  carefully  traced,  and  were 
found  generally  to  conform  with  the  foliation  of  the  light-coloured 
granitite-gneisses ;  but  when  followed  along  the  contact,  the  red  gneiss 
was  found  crossing  the  foliation  in  places  and  turning  the  lamime  of 
the  light-coloured  gneiss  close  to  the  contact,  as  if  by  the  flow  of  the 
intrusion.  In  many  places  there  is  a  gradual  passage  from  one  variety 
of  gneiss  to  the  other.  The  irrupted  masses  when  followed  along  the 
foliation  were  seen  to  pinch  out  at  both  ends  and  have  evidently  been 
intruded  from  below.  In  texture,  the  homblende-mica-gneiss  varies 
from  fine-grained  to  a  coarse  pegmatitic  rock,  distinct  from  later  peg- 
matites which  cut  all  the  rocks  and  hold  crystals  of  tourmaline,  biotite 
and  hornblende.  Most  of  the  light-coloured  granitite-gneisses  are  very 
quartzose  and  are  interbanded  with  darker,  more  basic  gneiss,  madeap 


fielatums 
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largely  of  chlorite  and  decomposed  hornblende  with  greenish  plagioclase 
and  bluish  opalescent  quartz,  very  similar  to  that  found  in  the  squeezed 
diabase  previously  mentioned.  This  rock  is  taken  to  be  such  an 
altered  diabase,  rendered  acidic  by  the  accretion  of  quartz  between 
the  laminae  of  the  bisilicates. 

Ten  miles  south  of  this  exposure,  the  rocks  are  dark-gray,  mica- 
schist  and  hornblende-schist  associated  with  coarser  light-gray  grani- 
tite-gneiss  and  coarse  red  granite.  Dip.  K.  10*"  £.  <  70\  Five 
miles  further  south,  the  intrusive  granite  predominates  and  incloses  Intrusive 
broken  bands  of  finer-grained  garnet-gneiss.  The  next  examination  ^^^*" 
was  made  twenty  miles  further  on,  at  the  north  side  of  Dry  Bay 
where  ihere  is  a  prominent  hill  composed  largely  of  light-gray  granitoid- 
gneiss  with  interbanded  medium-  to  coarse-grained,  red  granitite-gneiss 
and  also  bands  of  mica-schist  and  mica-hombleudeH9chist,  usually  thin 
and  broken.  At  the  south  point  of  Dry  Bay  the  rock  is  all  gray  and 
pink  gneiss,  varying  from  medium-  to  coarse- grained  and  at  times  having 
an  augen  structure.  Strike  N.  25*"  W.  From  there  to  the  entrance  of 
Payne  River  Bay,  the  same  gneisses  prevail,  with  an  occasional  large 
dyke,  altered  to  hornblende-schist,  and  at  times  considerable  areas  o^ 
the  mica-schists  and  mica-hornblende-schists. 

At  the  north  point  of  Payne  River  Bay,  the  rock  is  a  coarse,  red 
granitite-gneiss  with  little  foliation.  This  rock  continues  about  five 
miles  up  the  bay,  when  a  change  is  made  to  a  metamorphosed  series  of 
clastic  rocks  which  forms  the  hills  and  islands  of  the  upper  part  of 
the  bay  and  lower  portion  of  the  river.  The  following  section  was 
measured  across  the  hills  forming  the  outer  point  of  the  bay,  on  the 
north  side  of  the  river,  five  miles  from  its  mouth ;  starting  from  gray 
granitoid-gneiss  cut  by  pegmatite  and  pink  granitite,  the  sequence  is  Section  of 
as  follows,  in  descending  order :—  Sde Mr?ynl^ 

Bixy. 
Feet. 
Light-grayish  mica-Bchist  often  very  quartzose  passing 

into  dark-gpniy  quartzite  with  partings  of  mica 600 

Light,  yellow-weathering,  blotched  with  brown,  fine 
granular  quartzite,  with  patches  of  ankerite  and  some 
lime.  This  rock  towards  the  top  shades  to  a  dark, 
bluish-gray,  from  the  presence  of  large  quantities  of 
magnetite  in  small  grains,  mixed  with  quartz,  and  at 

times  occurring  in  larger  crystalline  masses 70 

Dark-bluish,  slaty  quartzite,  holding  considerable  mag- 
netite, and  shading  upwards  into  barren,  dark  quartz- 
ite containing  a  small  percentage  of  lime  and  lumps 

and  veins  of  dark  chert 350 

Dark-gray  arenaceous  slate 35 

Dark,  massive,  quartzite  with  a  few  partings  of  slate. .    40 
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Homblendio 
oherts. 


Sheets  of 

decomposed 

gabbro. 


Feet 

Dark  mica-schist 20 

Light  mica-schist 10 

Dark  mica-hornblende- Bohist  holding  garnets  and  pro- 
bably a  squeezed  dyke 8 

Light-gray,  schistose,  biotite-gneiss 500 

General  dip  of  beds  S.  80'  E.  <  30*  to  60'. 

The  small  islands  in  the  north  bay  are  formed  of  dark-gray,  silioeoos 
mica^schist,  that  weathers  rusty  from  the  decomposition  of  disseminated 
pyrite.  At  the  mouth  of  the  small  river  flowing  into  the  hay,  there  is 
exposed,  in  the  hillside  to  the  east  of  the  river,  one  hundred  feet  of 
light-blue,  finely  crystalline,  siliceous  limestone,  greatly  shattered  and 
recemented  by  networks  of  small  quartz  veins,  so  that  the  rock  cloeelj 
resembles  the  siliceous  limestones  of  other  Cambrian  areas  of  Labrador. 
The  limestone  is  overlain  by  about  a  thousand  feet  of  silicions,  cal- 
careous rock  containing  large  patches  of  brown  ferruginous  dolomite 
interlaminated  with  black  chert  and  also  containing  masses  and  veins  of 
that  mineral.  The  rock  decays  unevenly,  leaving  cavities  where  the 
carbonates  have  weathered  away.  Interbedded  with  these  cherty 
rocks  are  bands  containing  much  actinolite  in  large  crystals  radiating 
through  a  siliceous  rock.  The  actinolite  is  light-coloured  in  the  rock- 
mass,  but  there  are  veins  containing  dark  steel-gray  hornblende  in 
masses  of  radiating  crystals  and  others  containing  quartz  and  dolomite 
with  sericite  along  the  walls.  The  overlying  rock  is  a  rusty-weathering 
mica-schist  similar  to  that  met  with  on  the  islands  of  the  hay,  and  it 
probably  occupies  the  interval  of  swampy  land  between  this  hill  and 
the  range  where  the  previous  section  was  obtained.  The  islands  at 
the  mouth  of  Payne  River  belong  to  the  same  series,  which  is  readily 
identified  by  the  yellow- weathering  dolomitic  beds. 

These  rocks  occupy  both  sides  of  the  river  for  about  ten  miles  above 
its  mouth,  when  they  give  place  to  granitite-gneiss.  Along  the  river 
the  clastic  series  is  largely  displaced  by  sheets  of  diabase,  gabbro  and 
homblendic,  chloritic  and  sericitic  schists,  which  appear  to  have  burst 
up  between  the  bedding  planes  of  the  elastics  like  the  great  interflows 
of  diabase  and  gabbro  near  the  forks  of  the  Kaniapiskau  and  Larch 
branches  of  the  Koksoak  River,*  the  only  difference  being  that  the 
pressure  and  metamorphism  appear  to  have  been  greater  about  Payne 
River. 

The  rocks  of  the  upper  part  of  the  river  are  mostly  pink  and  gray 
biotite-gneiss  cut  by  many  large  dykes  of  diabase  which  are  seen  in 
the  bare  walls  on  both  sides  of  the  valley. 

*  Annual  Report,  Geol.  Surv.  Can.,  voL  IX.  (N.S.),  p.  33-34  L 


Digitized  by 


Googh 


^^']  GEOLOGICAL   OBSEBVATIONS.  43   L 

Payne  River  to  GyrfcUcon  Islands, 

To  the  southward  of  the  mouth  of  the  river  the  coast  is  chiefly  AmphiboUte 

"  mass, 
occupied  by  light-coloured  gneisses.     At  a  stopping  place  fifteen  miles 

from  the  river,  there  is  an  immense  mass  of  amphibolite,  at  times 

containing  violet  plagioclase  and  cut  by  large  veins  of  violet  pegmatite. 

Owing  to  shallow  water,  no  landing  was  made  for  thirty  miles  from  here, 

to  the  large  islands  in  the  mouth  of  Hopes  Advance  Bay,  where  light- 

and  dark-gray,  very   quartzose   mica-gneisses  are  interbanded  with 

garnet-bearing  hornblende-schist.     Dip  N.  50  E.  <  20**  to  45^     These 

are  cut  by  huge  dykes  of  red  pegmatite,  and  on  the  west  side  are  cut 

off  by  a  mass  of  coarse,  dark,  decomposed  gabbro  or  diorite. 

On  Cone  Island  of  the  Gyrfalcon  group,  the  rocks  are  somewhat  con- 
torted and  dip  eastward ;  they  consist  chiefly  of  impure  quartzite  hold- 
ing in  places  a  good  deal  of  garnet  and  small  scales  of  biotite,  and  shade 
into  a  quartzose  biotite-gneiss.  Dark  mica-diorite-gneifs,  sometimes 
holding  garnets,  occurs  with  them,  apparently  interbedded.  The  Gyr- 
falcon Islands  are  arranged  in  a  series  of  chains  running  north-west  and 
south-east  parallel  to  the  strike  of  the  rocks,  and  appear  to  have  been 
formed  by  a  series  of  thrust-fault9,  which  have  pushed  the  rocks  into 
sharp  ridges  with  perpendicular  faces  towards  the  south-east  and  gentler 
slopes  in  the  opposite  direction  corresponding  to  the  dip  of  the  bedding 
of  the  rocks.  Quartzites  and  very  quartzose  mica-gneisses  predominate  crashed 
and  are  associated  with  a  highly  felspathic  mica-diorite-gneiss  which  anortUoaite. 
often  resembles  a  decomposed  crushed  anorthosite.  All  the  rocks  con- 
tain more  or  less  garnet.  A  few  bands  of  rusty-weathering  quartzite 
hold  patches  of  ankerite  and  probably  represent  a  more  highly  meta- 
morphic  phase  of  the  rock  met  with  at  the  mouth  of  Payne  Kiver. 

Gyrfalcon  Island  to  Koksoak  River. 

The  rocks  forming  a  small  island  on  the  south  side  of  fieaf  Bay,  are 
chiefly  dark-green  amphibolite  and  hornblende-schist,  together  with 
bands  of  quartzose,  schistose  mica-gneiss  cut  by  large  dykes  of  light- 
pink  pegmatite  and  coarse  red  granitoid-gneiss.  The  amphibolite  is  ^^  hibolite. 
very  coarse  in  texture  near  its  contact  with  the  pegmatite  and  granite. 
From  this  island  to  Stony  Point,  the  shore  is  largely  formed  of  light- 
coloured  granite  and  gneiss.  On  the  small  islands  off  the  point,  a 
medium-grained,  light-pink  granitoid-gneiss  predominates,  and  holds 
broken  bands  of  light-gray  biotite-gneiss  often  containing  small  garnets; 
both  the  granitite  and  the  gneiss  are  cut  by  red  pegmatite.  The  coast 
from  Stony  Point  to  the  mouth  of  the  Koksoak  is  low,  with  few  rock- 
exposures,  all  of  which  appear  to  be  similar  to  that  last  described. 
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Gneisses  and 
granites. 


The  rocks  along  the  Koksoak  tx>  Fort  Chimo  have  been  described  in 
a  previous  Report.*^  They  consist  of  a  bedded  series  of  micarschists 
hornblende-schists  and  gneisses  cut  by  hornblende-granite  and  large 
veins  of  pegmatite,  the  irruptives  predominating  towards  the  mouth 
of  the  river. 

Koksoak  River  to  George  River, 

The  coast  between  the  Koksoak  and  Whale  River  is  very  low,  with 
shallow  water  extending  far  out  and  quite  unapproachable  with  the 
yacht  until  the  channel  on  the  west  side  of  Big  Island  is  reached,  where 
the  shores  become  higher  and  give  an  almost  continuous  rock  exposure 
up  Whale  River  to  the  Hudson's  Bay  post. 

The  rocks  are  all  light-coloured  gneisses  and  granites,  being  made 
up  largely  of  irruptives  containing  shattered  bands  of  a  highly  meta- 
morphosed bedded  series,  now  forming  very  quartzose,  garnet  bearing 
biotite-gneiss  and  schist,  with  less  hornblende-schist  than  to  the  north- 
ward. Between  the  mouths  of  Whale  and  (Jeorge  rivers,  the  wide  flats 
and  boulder-ridges  which  extend  far  out  from  the  low  shores  rendered 
close  examination  of  the  rocks  impossible,  and  only  a  few  landings  were 
made  on  islands  and  rocky  points.  Wherever  an  examination  was 
made,  however,  gray  biotite-gneiss  with  mica-schist  and  hornblende- 
schist  were  found,  cut  and  shattered  by  red  granites  and  pegmatite. 

The  same  rocks  occur  on  the  islands  along  the  east  side  of  the  mouth 
of  George  River  and  up  that  stream  to  the  Hudson's  Bay  post.  At 
Gull  Island  and  along  the  west  shore  for  ten  miles  above  it,  there  are 
large  exposures  of  dark  basic  rock,  now  chiefly  diorite-gneiss,  and 
evidently  representing  large  masses  of  gabbro  or  diabase  correspond- 
ing to  the  basic  irruptives  met  with  in  the  bedded  series  as  previously 
described. 

Glacial  Geology. 


Extent  of  ice 
sheet. 


The  entire  coast  visited  has  at  one  time  been  covered  by  an 
ice-sheet  sufficiently  thick  to  over-ride  the  highest  hills,  and  the 
movement  of  this  ice  caused  the  removal  of  the  loose  material 
leaving  only  large  blocks  and  boulders  strewn  over  the  rocky  surface 
of  the  rounded  hills,  which  is  everywhere  grooved  and  striated  by  ice 
action.  Little  or  no  fine  drift  remains  on  any  of  the  hills  more  than 
400  feet  high,  and  in  the  valleys  between  the  higher  hills  there  is 
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uaually  not  much  fine  material,  the  debris  being  mostly  boulders 
and  broken  rock. 

The  list  of  glacial  striae  given  below,  shows  that  the  general  motion 
of  tlie  ice  was  from  the  interior  radially  towards  the  coast,  so  that,  as 
a  rule,  the  striae  on  the  hills  run  nearly  at  right  angles  to  the  general  Radi»l  flow 
trend  of  the  coast.  The  direction  of  the  ice-flow  was,  however,  modi- 
fied by  that  of  deep  valleys  along  the  coast,  the  ice-stream  accom- 
modating itself  to  the  valleys  and  pouring  down  these  into  the  sea. 
The  striae  are  not  well  marked  on  the  exposed  points  and  islands  along 
the  coast  below  the  400-foot  level,  having  been  obliterated  by  the 
pounding  of  floating  ice  during  the  uplift  subsequent  to  the  main 
period  of  glaciation. 

Liat  of  Glacial  Strice. 

Douglas  JIarbour,  on  hillft  at  head  of  S.W.  Ann N.  rS""  E.  List  of  glacial 

n  II  at  point  between  the  arms N.  Htnse. 

II  II  2  miles  from  point,  W.  side  S.  W.  Arm..  N.  25*  E. 

Fisher  Bay,  on  top  of  island  at  anchorage N.  50*  E. 

II        11      on  side  »  u N.  10°  £. 

Wakeham  Bay,  on  island  at  mouth  of  narrows N.  80"  E. 

u  II     on  summit  of  the  peninsula N.  5^  E. 

II  II     on  summit  of  east  side  at  mouth N.  26'*  E. 

.1  N.  SO**  E. 

Cape  Prince  of  Wales,  on  end  of  cape N.  36"  E. 

Joy  Bay,  6  miles  from  S.  point  on  summit  of  hill  500  ft.  high .  N.  96"  E. 

II        on  end  of  south  point N.  80**  E. 

Whitley  Bay,  on  the  long  low  island  in  the  bay N.  40"  W. 

10  miles  east  of  Whitley  Bay,  on  summit N.  55"  E. 

25  11  »  .1  N.  26"  E. 

Diana  Bay,  south-west  point  of  the  large  island N.  40"  W. 

Cape  Hopes  Advance N.  60"  E. 

Eider  Islands N.  26"  E. 

•I       N.  40"  E. 

I.       N.  40"  E. 

Flat  Bay,  summit  of  hill  on  north  side N.  40"  E. 

II  south  point N.  76"  E. 

Plover  Islands  N.  65"  E. 

12  miles  north  of  Payne  River  Bay N.  46"  E. 

On  summit  of  hills  at  end  of  exploration,  Payne  River N.  40"  E. 

10  miles  south  of  Payne  River  Bay N.  20"  E. 

Cone  Island  Gyrfalcon  Islands N.  36"  E. 

Mainland  at  Gyrfalcon  Islands N.  SO"  E. 

Leaf  River  Bay,  small  island  on  south  side N.  36"  E. 

16  miles  west  of  mouth  of  Greorge  River N.    6"  W. 

Island  on  the  east  side  of        n         h     N. 

Marine  Terraces, 

The  greatest  depth  of  submergence  and  the  periods  of  rest  during 
the  uplift  of  the  land  toward  the  close  of  the  glacial  period,  are  marked 


Digitized  by 


Google 


46  L 


SOUTH   SHOBE  OF   HUDSON  STRAIT. 


Terraces 
marking 
limits  of 
subsidenoe  of 
the  land. 


Hifirhefit 
terraces. 


Unequal 
uplift  of 
Northern 
Labrador. 


by  a  series  of  terraces  cut  into  the  drift  occupying  recesses  between  the 
rocky  hills  of  the  bold  coast,  or,  in  the  lower  country  along  the  west 
side  of  Ungava  Bay  by  flat  plains  that  rise  in  steps  from  the  present 
sea-leveL  The  terraces  were  seen  wherever  sufficient  drift  material 
remained  to  form  them,  and  their  heights  were  estimated  by  eye,  or, 
where  convenient,  their  altitudes  were  obtained  by  means  of  the 
aneroid  barometer.  The  highest  terraces  measured  were  found  at  the 
head  of  the  south-west  arm  of  Douglas  Harbour,  and  near  Dyke  Head, 
some  thirty  miles  east  of  Whitley  Bay,  or  more  than  one  hundred  miles 
east  of  Douglas  Harbour.  In  both  places  the  barometric  height  of 
the  highest  terrace  was  405  feet  and  the  tops  were  evidently  an 
ancient  shore-line  under  a  rocky  clifl^,  the  surfaces  being  made  up  of 
moderately  large,  rounded  boulders.  This  upper  terrace  is  taken  to 
represent  the  greatest  depression  of  the  land  in  this  part  of  the  Lab- 
rador Peninsula  at  this  time,  and  is  considerably  less  than  that 
of  the  western  portion,  where  the  marine  terraces  are  found  to 
an  elevation  of  more  than  700  feet  above  sea-level  in  the  vicinity  of 
Richmond  Gulf  on  Hudson  Bay.*  The  amount  of  uplift  along  this 
part  of  Hudson  Strait  appears  to  have  been  constant,  from  the  levels 
of  the  terraces  cited  above,  and  in  Ungava  Bay  it  seems  to  be  some- 
what less.  Unfortunately  no  definite  highest-level  terrace  was  found 
there  south  of  Payne  River,  where  the  highest  terrace  seen  is  only 
325  feet  above  the  sea.  Those  about  the  mouths  of  the  Koksoak  and 
George  rivers  are  not  higher.  Along  the  Koksoak  River  the  highest- 
level  terrace  is  about  300  feet  above  the  river  near  its  mouth,  and  as  the 
stream  is  ascended  the  terrace  also  rises  so  that  at  Stillwater  Lake, 
175  miles  south-west  of  the  mouth  of  the  river  and  520  feet  above 
sea-level  the  upper  terrace  is  200  feet  above  the  surface  of  the  lake. 
This  highest  terrace  is  a  well  marked  feature  of  the  river-valley  and  is 
continuous  from  the  mouth  to  Stillwnter  Lake.  It  is  accompanied 
by  marine  stratified  clays,  so  that  its  marine  origin  is  undoubted. 

From  the  foregoing  facts,  it  would  appear  that  there  has  been  an 
unequal  uplift  of  the  northern  portion  of  Labrador,  the  maximum, 
more  than  700  feet,  having  occurred  along  the  coast  of  Hudson  Bay 
in  the  vicinity  of  Richmond  Gulf ;  and  that  this  region  of  maximum 
uplift  was  continued  inland,  eastward,  more  than  half  way  across  to 
Ungava  Bay ;  while  from  Stillwater  Lake  a  gradual  decrease  occurs 
to  about  the  southern  part  of  Ungava  Bay,  where  the  uplift  is 
only  about  300  feet.  Passing  northward,  however,  the  uplift  again 
becomes  greater,  so  that  at  the  mouth  of  Payne  River  it  reaches  325 
feet  and  along  the  southern  shore  of  Hudson  Strait  405  feet. 

♦  Annual  Report,  Geol.  Surv.  Can.,  vol.  IX.  (N.S.),  p.  41  l. 
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At  Douglas  Harbour,  terraces  below  the  upper  level  were  noted  at  Douglas 
275,  212,  91,  46  and  37  feet.  On  the  peninsula  at  the  mouth  of  H*''^^- 
Wakeham  Bay,  well  marked  terraces  occur  at  180,  165,  150,  and  65 
feet,  and  at  the  head  of  the  bay  there  is  a  broad  terrace  90  feet  high. 
About  Cape  Prince  of  Wales  the  lower  terraces  are  persistent,  and  at 
the  mouth  of  the  river  flowing  into  Joy  Bay  the  drift  deposits  are 
terraced  to  above  300  feet.  On  the  points  of  Joy  and  Whitley  bays 
there  is  a  continuous  terrace  at  an  elevation  of  65  feet.  The  terraces 
at  Dyke  Head,  lie  in  a  small  valley  at  the  bottom  of  a  cove  facing  the 
strait  and  afforded  one  of  the  best  examples  of  terraced  beaches  seen 
on  the  coast,  tbe  heights  being  405,  330,  275,  255,  220,  175,  90aad  85  Dyke  Head, 
feet,  any  lower  terraces  being  lost  by  the  scouring  away  of  the  drift 
from  the  rock.  Between  Cape  Hopes  Advance  and  the  mouth  of 
Payne  River,  the  country  is  generally  low  and  drift-covered,  and  is 
mad^  up  of  flat-topped  plains  that  rise  in  low  terraced  steps,  as  only 
isolated  rocky  ridges  have  an  elevation  above  200  feet,  high-level 
terraces  are  not  frequently  seen.  At  Cape  Hopes  Advance  there  is 
one  at  190  feet,  and  on  the  side  of  a  rocky  hill  near  the  Plover  Islands 
there  are  two  beaches  at  200  and  75  feet  respectively.  At  the  mouth 
of  Payne  River,  the  drift  between  the  hills  shows  terraces  at  323,  314,  Payne  River. 
304  and  184  feet  besides  others  at  lower  levels.  Along  the  river  the 
valleys  between  the  hills  are  filled  with'  terraced  drift  up  to  325  feet, 
the  lower  terraces  are  cut  from  stratified  clay  which  rises  about  150 
feet  above  the  level  of  the  river,  and  is  overlain  by  stratified  sand 
nearly  to  the  level  of  the  highest  terrace. 

From  Payne  River  to  the  mouth  of  the  Eoksoak,  the  low  shores 
and  slowly  rising  country  in  rear,  gave  only  low  terraces,  seldom 
exceeding  an  elevation  of  100  feet.  The  coast  between  the  mouths  of 
the  Koksoak  and  George  rivers  is  also  low,  and  terraces  are  only  seen  Koksoak  and 
along  the  flanks  of  the  hills  several  miles  inland.  They  appear  to  be  ^^orge  rivers, 
continuous,  with  the  highest  estimated  to  be  about  300  feet  above  the 
sea.  Along  the  lower  reaches  of  the  George  River  to  the  Hudson's  Bay 
post,  the  gullies  and  banks  where  drift  is  lodged  are  terraced  to  about 
300  feet  above  the  present  level  of  the  river,  and  the  stratified  clay 
appears  to  rise  upwards  of  100  feet  above  the  water  and  is  capped 
with  stratified  sand. 
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To  G.  M.  Dawson,  C.M.G.,  LL.D.,  F.R.S.,  &c., 

Director  Geological  Survey  of  Canada. 

Sib, — The  aoeompanying  report  on  my  field-work  of  1897,  on  the 
northern  side  of  Hudson  Strait,  contains  fuller  descriptions  than  the 
summary  report,  alreculy  published,  as  to  the  topography  of  the 
region  surveyed  or  explored,  together  with  all  the  details  in  regard  to 
its  geology,  which  are  considered  worth  mentioning.  Some  general 
information  on  Baffin  Land  is  also  given.  The  appendix  contains  lists 
of  the  plants  and  insects  obtained  during  the  season.  These 
will  serve  to  supplement  the  published  lists  of  similar  collections  which 
I  made  in  Hudson  Strait  in  1884  and  1885,  when  many  specimens 
were  also  secured  in  other  departments  of  zoology  and  lists  of  the 
species  published  in  my  reports  for  those  years.  The  illustrations  are 
selected  from  my  photographs  as  characteristic  examples  of  the  scenery 
of  the  coast.  The  topography  and  geology  of  the  north  side  of  the 
strait  are  reduced  from  my  track-surveys,  originally  plotted  on  a  scale 
of  4  miles  to  1  inch,  and  which  required  only  slight  adjustment  to  bring 
them  into  correspondence  with  the  numerous  observed  latitudes  and 
longitudes. 

I  have  the  honour  to  be.  Sir, 

Your  obedient  servant, 

ROBERT  BELL. 
Ottawa,  December,  1900. 
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NoTB. — The  bectrings  throfighout  this  report  are  given  with  referenaU 
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EEPOET 

OF  AN  EXPLORATION  ON 

THE  NORTHERN  SIDE  OF  HUDSON  STRAIT 

BY 

ROBERT  BELL,  M.D.,  LL.D.,  F.R.S. 


Mj  summary  report  for   1897  contains  a  general  account  of  my 
exploration  of  that  year  on  the  northern  side  of  Hudson  Strait,  or  in 
the  southern  part  of  Baffin  Land,  including  a  sketch  of  the  geographical 
and  geological  results.     The  present  report  is  intended  to  give  a  fuller  Objects  of  thiK 
description  of  the  topography  and  geology  of  this  comparatively  new 
region,  together  with  many  facts  which  were  observed  in  reference  to 
its  physical  features,  natural  history,  botany,  climate  and  other  mat- 
ters which  may  be  of  interest  or  value.     As  stated  in  the  above  men- 
tioned report,  the  opportunity  for  making  this  exploration  was  afforded 
by  the  sending  out  of  the  sealing  steamer  Diana  by  the  Department  Diana 
of  Marine  and  Fisheries  to  make  investigations  in  the  strait  for  other  ^^^^^^^  '^'"* 
purposes. 

I  was  provided  with  a  small  yacht  at  Halifax,  which  was  carried  on 
the  deck  of  the  steamer,  and  a  crew  of  four  sailors  was  engaged  to  accom- 
pany me  to  the  field  of  operations,  but  I  had  no  assistant.     The  Diana 
left  the  above  port  on  the  3rd  of  June,  and  our  course  lay  through  the 
Strait  of  Belleisle,  which  was  clear  at  that  season,  but  owing  to  ice  Enter  HudHon 
encountered  off  Hamilton  Inlet,  it  was  the  22nd  of  June  before  we  *  ^^^^' 
entered  Hudson  Strait,  which  was  found  perfectly  free  of  ice.     Owing 
to  the  ship  keeping  too  near  the  north  shore  in  going  through  the 
strait,  we   became  jammed  in  ice  off  Big  Island,  which  stands  out 
prominently  like  a  great  pier  projected  from  that  side  and  intercepts 
the  drifting  shore-ice.     This  contretemps  delayed  us  considerably,  and 
it  was  therefore  not  till  the  12th  of  July  that  the  Diana  had  completed  jjnter  Hudson 
her  first  voyage  into  Hudson  Bay.  Baj. 

It  was  originally  intended  that  I  should  be  landed  at  a  point  in  the 
vicinity  of  Kings  Cape,  or  as  near  as  possible  to  the  junction  of  the 
north-east  side  of  Hudson  Strait  with  the  east   shore  of  Fox   Basin, 
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but  this  was  found  to  be  impracticable  at  the  time  we  happened  to 
arrive  near  that  point  on  account  of  a  rapidly  moving  ice-floa  Even- 
tuallj  I  commenced  work  at  Ashe  Inlet  in  Big  Island.  Before 
leaving  the  Diana  the  plan  agreed  upon  was  that  I  should  pro- 
ceed north-westward  up  the  coast  as  far  as  possible,  consistent 
with  a  tolerable  certainty  of  being  able  to  return  to  Ashe  Inlet 
in  order  to  meet  the  ship  there  on  the  lOih  of  September,  so  as 
to  be  taken  to  St.  John's,  Newfoundland,  as  arranged  by  the  Minister 
of  Marine  and  Fisheries.  Had  the  captain  of  the  Diana  succeeded  in 
landing  me  at  Kings  Cape,  I  could  probably  have  explored  aboat 
double  the  length  of  coast  that  was  possible  under  the  new  arrange- 
ment. Owing  to  the  very  imperfect  knowledge  of  the  coast  in  the 
neighbourhood  of  Kings  Cape  and  beyond  it,  and  the  absence  of  any 
chart  showing  the  coast  even  approximately,  it  was  impossible  to 
appoint  a  place  to  meet  the  ship  in  that  vicinity,  otherwise  I  might 
have  kept  on  till  I  fell  in  with  her.  Being  therefore  obliged  to  go 
twice  over  the  same  ground,  to  say  nothing  of  the  delay  in  getting  to 
Ashe  Inlet,  I  was  able  to  accomplish  little  more  than  half  of  what 
could  otherwise  have  been  done.  Still,  I  managed  to  complete  a  good 
track-survey  as  far  as  Chorkbak  Inlet,  over  a  length  of  250  miles  of 
coast,  checked  by  many  observations  for  latitude  and  longitude,  in 
addition  to  a  traverse  all  around  Big  Island,  30  miles  in  length  and  16 
in  breadth,  surveys  of  numerous  inlets  and  of  a  route  for  50  miles  into 
the  interior,  to  the  shores  of  Lake  Mingo,  lying  close  alongside 
Lake  Amadjuak,  which  was  also  seen  and  bearings  taken  to  various 
points  on  its  shores.  Having  completed  the  above,  I  returned  to  Ashe 
Inlet,  which  was  reached  ten  days  before  the  date  appointed.  The 
interval  was  filled  up  by  an  exploration  around  North  Bay  nearly  to 
Icy  Cape,  which  lies  east  of  Big  Island.  On  the  return  voyage  the 
Diana  passed  close  to  the  north  end  of  Akpatok  Island,  which  bad 
heretofore  been  supposed  to  be  a  separate  island  to  which  the  name  of 
Green  Island  had  been  given.  Having  rounded  the  north-east  point  of 
this  island,  we  coasted  southward  along  part  of  its  eastern  side,  stopping 
for  a  day  at  anchor  midway  down.  This  afforded  me  an  opportunity  of 
landing  to  examine  the  rocks,  which  were  described  in  my  summary 
report.  It  is  unnecessary  to  repeat  the  notice  of  the  remainder  of  my 
return  journey  to  St.  John's  and  Ottawa,  which  is  given  in  the 
Summary  Report  for  1897. 

Dimensions  amd  Area. 


Baffin  Land 
one  island. 


The  territory,  now  known  as  Baffin  Land  was,  until  about  1875,  sup- 
posed to  consist  of  different  islands  known  as  Cockburn  Island,  Cum- 
berland  Island,  Baffin's  Land,  Sussex   Island,    Fox   Land,  tc.    It 


Digitized  by 


Qoo^(z 


Kt-k.]  NARRATIVE  AND   OBNBRAL   DESCRIPTION.  7    M 

seems  to  be  now  established  that  these  are  all  connected  and 
that  there  is  but  one  great  island,  comprising  them  all,  to  which 
the  name  Baffin  Land  has  been  given.  It  forms  the  northern  side  of 
Hudson  Strait,  its  southern  extremity  being  in  latitude  61"  42',  op- 
posite Cape  Chidley,  and  it  extends  in  a  north-westerly  direction  to 
latitude  74*"  00'.  It  has  a  length  of  about  1,005  English  statute  miles  Dimensions. 
with  an  average  breadth  of  305  miles,  its  greatest  width  being  500  and 
its  least  150  miles.  Its  area  approximates  300,000  square  miles,  and  it 
therefore  comprises  about  one  tenth  of  the  whole  Dominion.  It  is  the  Area. 
third  largest  island  in  the  world,  being  exceeded  only  by  Australia 
and  Greenland. 

Diacover&ra. 

The    land  around  Frobisher    Bay   was  discovered  by  Sir   Martin  Dinoovery. 
Frobisher   in   1576.     Captain  John   Davis   discovered     Cumberland 
*'  Island,''  now  known  to  form  the  eastern  part  of  Baffin  Land,  in  1585. 
The  northern  part  of  the  great  island  was  discovered  by  Captain 
William    Baffin,   in  1616.     It  was,  until  recently,   called  Cockburn 
Island,  although  it  had  been  named  Baffin's  Island  or  Baffin's  Land  by 
Lieutenant  (afterwards  Admiral)  E.  W.  Parry,  in   1821,   '  out  of  re- 
spect to  the  memory  of  that  able  and  entei prising  navigator.'    These 
lands  therefore  formed  part  of  the  British  possessions  in  North  Am- 
erica, by  right  of  discovery,  dating  from  periods  of  143  to  183  years 
before  the  acquisition  of  Canada.     They  were  formally  transferred  to  Transferred  to 
the  Dominion  by  Order-in-Council  of  the  Imperial  Government  on  the  Canada. 
1st  September,  1880,  together  with  all  the  islands  of  the  Arctic  archi- 
pelago lying  to  the  northward  of  the  mainland  of  the  continent. 

Narrative  ai%d  General  Description, 

For  a  short  narrative  of  my  season's  operations  and  a  brief  general  Narrative  of 
description  of  the  portions  of  the  coast  and  interior  examined,  I  cannot  oi)eration8. 
do  better  than  quote  the  following  from  my  summary  report,  written 
very  soon  after  my  return : 

The  Diana  brought  me  to  Ashe  Inlet  on  the  19th  July,  and  my  j^j^^  ^t  Ashe 
yacht  was  launched  there  on  the  20th.  The  following  day  the  wind  I^et. 
blew  too  strongly  for  us  to  get  out  of  the  inlet  and  the  time  was  spent 
in  fixing  its  position  relatively  to  other  geographical  features  of  Big 
Island,  as  a  commencement  of  a  track-survey  of  the  coast.  On  the 
22nd  we  made  a  start  to  windward,  intending  to  pass  up  on  the  out- 
side of  Big  Island.     Before  leaving  the  inlet,  early  in  the  morning,  we 
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Take'inside 
passage. 


Reeves 
Harbour. 


Eskimo  guide  fortunately  found  an  Eskimo  who  had  some  knowledge  of  the  Eni^lish 
language  and  was  acquainted  with  the  south  coast  and  the  southern 
interior  of  Baffin  Land,  and  I  engaged  him  to  go  with  us  as  guide  and 
interpreter  for  the  whole  of  our  journey.  He  had  slept  near  our 
anchorage  and  had  nothing  with  him  but  a  gun. 

The  hull  of  our  yacht  was  made  of  one  inch  white-pine  boards. 
She  was,  therefore  incapable  of  contending  with  the  ice,  and  our  safety 
lay  in  avoiding  it  altogether.  We  had  not  gone  many  miles  up  the 
outer  coast  of  Big  Island,  when  we  met  an  ice-pack  lying  in  our  course 
as  far  ahead  as  the  eye  could  reach.  Our  Eskimo  guide  now  advised  us 
to  try  the  passage  between  the  island  and  the  mainland,  and  accord- 
ingly we  turned  back  and  attempted  to  get  round  the  south-eastern 
extremity,  but  on  account  of  the  wind  failing  us  altogether  we  were 
able  to  make  only  about  six  miles  to  the  south-eastward  of  Ashe  Inlet. 
Here  we  discovered  a  much  better  harbour  than  Ashe  Inlet,  and 
I  named  it  after  Reeves,  our  sailing  master.  It  is  about  a  quarter  of 
a  mile  in  diameter,  has  two  deep  narrow  entrances,  a  good  bottom  for 
holding  and  a  depth  of  from  five  to  fourteen  fathoms  at  low  water. 
The  next  day  we  rounded  the  south-eastern  extremity  of  Big  Island, 
which  is  about  thirty  miles  long,  but  owing  to  a  strong  north-west  wind 
we  were  obliged  to  anchor  for  the  night  among  some  small  islands 
lying  north-east  of  this  point.  It  was  fortunate  that  we  took  this 
route,  as  we  found  the  family  and  relatives  of  our  guide  camped  on  the 
lower  end  of  the  island,  and  he  was  now  able  to  make  arrangements 
with  them  for  his  absence  till  September.  He  had  not  previously  told 
us  anything  about  his  people. 

At  this  season  of  the  year  there  was  continuous  daylight  in 
Hudson  Strait  during  the  whole  twenty-four  hours,  and  we  sailed  at 
Four  harbours  t^o  o'clock  the  following  morning  (24th)  and  made  a  tr^ck-survey  of 
discovered.  ^jj^  inner  side  of  Big  Island  as  well  as  of  a  part  of  the  main  shore 
opposite.  Two  good  harbours  were  discovered  on  this  side  of  the  island 
towards  the  northern  end,  and  two  more  on  the  coast  of  the  mainland 
in  this  vicinity. 

In  proceeding  north-westward  up  the  coast  from  Big  Island  the 
shore  began  to  be  fringed  with  innumerable  rocky  islands  thickly 
clustered  together.  The  breadth  of  the  belt  or  archipelago  increased 
Archipelago  as  we  advanced,  until  we  approached  the  long  inlet  or  fiord  called 
25  miles  wide.  Chorkbak,  where  our  exploration  ended.  Here  the  islands  became 
less  numerous.  The  maximum  breadth  of  the  archipelago  is  about 
midway  between  Big  Island  and  this  inlet,  and  is  about  twenty-fi^ 
miles.     The  islands  vary  in  size  from  ten  miles  in  length  down  t« 
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mere  rocks.  The  spaces  between  the  large  ones  are  filled  up  with 
smaller  islands  having  a  great  variety  of  dimensions  and  form.  As 
a  rule,  the  largest  and  highest  islands  lie  towards  the  mainland,  while 
the  outermost  ones  are  smaller  and  lower.  In  sailing  among  these 
islands  it  was  only  when  near  the  outer  edge  that  we  could  see  a  clear 
horizon  to  the  southward. 

The  whole  coast  is  rugged  and  for  the  most  part  mountainous.  Mountainons 
The  innermost  islands  interlock  with  the  bays  and  points  of  the  main-  «)a8t. 
land  in  such  a  manner  that  it  is  impossible  to  know  without  the  aid  of 
a  guide  whether  one  has  reached  the  main  shore  or  not.  On  ascending 
the  higher  hills  or  mountains  of  the  outer  ranges  on  the  mainland, 
k>ng  channels  of  the  sea  can  be  seen  running  [inland  in  different  Many 
directions  among  the  hills,  which  so  closely  resemble  those  among  the 
adjacent  large  mountainous  islands  that  only  a  person  already  ac- 
quainted with  the  geography  could  trace  the  coast-line  of  the  mainland. 
The  larger  islands  are  equally  hilly  and  rugged  and  the  channels 
between  them  are  usually  not  wide.  Viewed  from  the  top  of  a  distant 
hill,  so  that  the  intervening  channels  cannot  be  seen,  the  eye  fails  to 
detect  any  difference  between  the  general  appearance  of  the  islands 
and  the  mainland.  The  conditions  may  be  best  described  if  we  ima- 
gine a  roug&  mountainous  country,  rising  as  a  whole  gradually  to  the 
northward,  to  have  been  half  submerged.  The  outer  islands,,  which 
are  also  the  smallest  and  most  scattered,  represent  the  more  completely  The  islands. 
sunken  hills,  while  as  we  proceed  inward  the  progressingly  larger  and 
larger  ones  represent  the  less  and  less  submerged  areas  and  ranges, 
until,  at  last,  we  find  only  narrow  channels  of  the  sea  running  into 
the  solid  land.  Besides  these  narrow  and  sometimes  tortuous  chan- 
nels, numerous  wide  and  tolerably  straight  fiords  run  inland.  These 
generally  have  high  hills  on  either  side  of  them. 

On  leaving  Big  Island,  it  soon  became  evident  that  it  would  be 
impossible  to  make  an  instrumental  survey  of  any  considerable  part  of 
such  a  coast  as  this  in  the  limited  time  that  would  be  at  my  disposal, 
and  that  this  time  would  be  most  advantageously  spent  in  making  the 
best  track-survey  possible  under  the  circumstances,  especially  as  it  was 
necessary  to  devote  a  portion  of  the  time  to  geological  observation.  I 
therefore  determined  to  keep  an  accurate  record  of  all  the  courses  we  Q^aiacter  of 
followed  among  the  islands  or  up  the  fiords,  under  the  guidance  of  our  survey. 
Eskimo  pilot,  and  also  as  good  an  estimate  as  possible  of  the  length  of 
each  course,  plotting  them  on  diagrams  as  we  went  along.  On  these 
diagrams  the  relative  positions  of  all  the  surrounding  points,  bays, 
islands,  hills,  &c.,  were  also  marked  by  the  aid  of  many  cross-bearings 
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Astronomical  and  estimated  distances.     Observations  for  the  latitude  and  the  varia- 

O  nAA1*V&^1  €Vt\  ft 

tion  of  the  compass  were  taken  every  day,  and  I  also  obtained  nameroas 


sights  for  longitude. 


Good 
harbours. 


The  coast  abounded  in  good  harbours,  and  careful  sketch-plans 
with  soundings  were  made  of  all  those  that  we  visited.  The  heights 
of  numerous  hills,  which  I  climbed,  were  ascertained  by  barometer. 

Observations    A  sufficient  number  of  photographs  for  illustration  were  obtained ; 

oollections.  notes  were  recorded  on  all  subjects  that  might  be  of  interest  in  regard 
to  this  little-known  region,  whether  from  personal  observations  or  from 
information  supplied  by  the  natives. 


Weather. 


Calms 


Field-ice. 


Tides  of 
Hudson 
Strait. 


Amadjuak 
Bay. 


Journey 
inland. 


From  the  time  bf  our  leaving  Ashe  Inlet,  on  the  21st  of  July,  until 
we  returned  to  it  again  on  the  1st  of  September,  the  weather  was 
mostly  fine  and  bright,  although  cold  upon  the  water,  but  we  snfiered 
much  delay  from  calms.  The  main  obstacle  to  our  progress,  however, 
was  the  field-ice,  which  appeared  to  have  come  into  the  strait  from  the 
eastward  during  the  winter  or  early  spring,  and  to  have  insinaated 
itself  into  every  channel  and  fiord.  When  not  tightly  packed,  it  was 
constantly  moving  hither  and  thither  under  the  influence  of  the  rapid 
and  changeful  currents  generated  by  the  high  tides  of  the  strait. 

The  height  of  the  mean  tide  at  Big  Island  was  ascertained  by  Mr. 
Ashe  to  be  30  feet,  and  the  time  of  high-water  at  full  and  new  moon 
to  be  9h.  32m.  Farther  west  we  could  not  determine  the  time  of  high 
or  low  water,  which  was  irregular,  on  account,  apparently,  of  the  effect 
of  the  reflux  from  Hudson  Bay  upon  the  in-coming  or  out-going 
tide  of  the  strait ;  while  the  local  conditions,  such  as  the  directions^ 
divisions,  depths  and  widths  of  the  channels  still  further  complicated 
the  problem.  In  trying  to  navigate  our  frail  yacht  in  the  open  spaces, 
the  heavy  ice  would  set  down  upon  us  or  run  together  and  threaten  to 
crush  our  little  vessel  in  the  most  unexpected  manner.  Our  uader- 
taking  was,  therefore,  constantly  accompanied  by  great  danger  and 
anxiety,  and  it  was  only  by  constant  vigilance  night  and  day  that  we 
were  fortunate  enough  to  escape  any  harm  during  the  entire  trip. 

When  we  had  reached  a  point  a  little  beyond  tha  entrance  of 
Amadjuak  Bay,  we  found  the  ice  closely  packed  among  the  islands  all 
around  us.  But  the  next  morning  the  wind  or  tide  had  opened  a  lane 
up  the  fiord  itself  and  I  explored  it  to  its  extremity.  The  ice  outside 
still  remained  packed,  and  in  order  to  utilize  the  time  mosc  profitably, 
I  determined  to  make  an  exploration  into  the  interior  of  the  country. 
Two  seamen  were  left  in  charge  of  the  yacht  with  instructions  to  make 
lines  of  soundings  in  the  fiord,  and  with  the  other  two  and  the  Eskimo 
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gaide,  I  started  on  a  journey  northward  towards  Amadjaak  Lake,  one 
of  the  bays  of  which  was  supposed  to  be  at  no  great  distance  from 
this  part  of  the  coast.  It  proved,  however,  to  be  upwards  of  fifty 
miles  inland.  This  journey  occupied  seven  days,  and  the  results  will 
be  described  further  on.  When  we  returned  to  the  head  of  the  fiord, 
the  sea  was  found  to  be  open  and  we  immediately  set  sail  to  continue 
th<^  westward  exploration  of  the  coast. 

On  the  22nd  of  August  we  had  reached  Chorkbak  Inlet,  and  in  Turn  back 
case  of  being  detained  by  calms  or  head  winds  on  our  return  journey,  i^]^  inlet. 
I  judged  it  prudent  to  turn  back  from  this  place  in  order  to  be  sure  of 
being  able  to  keep  our  appointment  to  meet  the   Diana  at   Ashe 
Inlet  on  the  10th  of  September.     In  returning  I  followed  a  course 
which  lay  outside  of  that  of  the  westward  journey,  so  as  to  make  a 
second  line  of  track-survey  among  the  island  belt  and  of  the  outside 
of  Big  Island.     We  had  fairly  good  weather  and  anchored  again  in 
Ashe  Inlet  on  the  Ist  of  September.     In  order  to  fill  up  the  time  with 
advantage  till  the  10th,  I  ran  across  to  the  main  north  shore  opposite 
the  island  and  explored  it  topographically  and  geologically  nearly  to 
Icy  Cape.     I  then  returned  to  Asle  Inlet  before  the  10th,  but  owing  Rejoin  the 
to  stormy  weather,  the  Diana  was  not  able  to  enter  until  the  12th.  ^^"^^ 
It  only  required  two  or  three  hours  to  transfer  our  outfit  and  surplus  • 

stores  to  the  steamer  and  to  dismantle  the  yacht  and  make  her  ready 
to  tow  across  the  strait  to  Fort  Chimo,  where  I  proposed  to  leave  her, 
as  it  was  not  considered  advisable  to  risk  taking  her  to  St.  John's. 
Newfoundland,  on  the  deck  of  the  Diana.  On  the  following  morning 
we  reached  the  northern  extremity  of  Akpatok  Island  in  Ungava 
Bay,  and  after  coasting  along  the  eastern  side  of  the  island  we  anchored 
close  to  .the  shore  about  half-way  to  the  southern  extremity.  This  Land  on 
afforded  me  an  opportunity  of  landing  in  order  to  take  photographs,  Akpatok 
examine  the  rocks,  collect  fossils  and  ascertain  the  heights  of  some  of 
the  cliffs  and  hills  by  the  barometer.  This  was  so  far  as  I  am  aware, 
the  first  landing  of  a  white  man  upon  this  island.  Its  position  and 
general  form  and  direction  are  erroneously  represented  upon  the  latest 
charts.  The  hypothetical  "  Green  Island  "  of  the  charts  corresponds 
with  the  northern  part  of  Akpatok  Island  as  determined  by  the 
observations  of  Captain  Whiteley,  and  it  is  probable  that  this,  seen 
from  the  northward,  was  mistaken  for  a  different  island. 

General  Aspect. 

Bafiin  Land  has  the  usual  sub-arctic  climate  and  is  destitute  of  trees.  General 
The  rocks  are  principally  Laurentian,  not  only  in  the  portion  which  nature  of  the 
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I  explored,  but  also  all  along  the  north-eastern  coast,  judging  from  the 
accounts  of  Dr.  Franz  Boas,  who  has  travelled  over  the  greater  length 
of  this  side  of  the  island,  as  well  as  from  other  evidence.     The  island 

Aspect.  has  a  generally  mountainous,  or  hilly  and  barren  aspect^  but  from  the 

western  shore  bordering  on  Fox  Basin  a  considerable  area  of  flat  Silurian 

Flat  Silurian  limestone  extends  inland  to  Lake  Nettilling  and  there  are  also  areas 
of  similar  rocks  in  the  northern  parts  of  the  island.  In  some  districts 
comparatively  level  Laurentian  areas  occur.  These  level  portions  are 
the  favourite  haunts  of  the  reindeer  in  summer.  At  this  season  the 
rocky  Laurentian  hills  have  generally  a  dark  or  nearly  black  appear- 

Green  ance,  owing  to  a  growth  of  lichens  upon  them,  but  this  sombre  charao- 

^  *^"  *  ter  is  often  relieved  in  valleys  and  on  hill-sides  by  strips  and  patches 

of  green,  due  to  grasses  and  sedges  in  the  lower  parts  and  to  a  variety 
of  flowering  plants  on  sheltered  slopes  exposed  to  the  sun.  The  land- 
scape is  further  relieved  by  long  banks  and  smaller  patches  of  white 
where  the  last  of  the  snows  of  perhaps  several  winters  remain  in 
shaded  places. 

Ice  in  valleys.      In  two  valleys  of  the  interior  I  found  accumulations  of  ice  resem- 
bling small  glaciers,  but  which  had  evidently  been  formed  mainly  by 
the  constantly  overflowing  and  simultaneous  freezing  in  the  winter  of 
•  streams  that  in  the  summer  run  under  the  ice  or  in  canyons  they  have 

cut  through  it. 

Mountains  and  Glaciers. 

Direction  of         "^^^  mountains  of  Baffin  Land  may  be  grouped   a.«  three  principal 

ranges.  ranges,  all  running  north- north-westerly  nearly  parallel  to  the  eastern 

side  of  the  island  and  the  western  coast  of  Greenland^  the  northeastern 

or  outmost  range  being  the  highest  and  the  south-western  the  lowest. 

According  to  Dr.  Franz  Boas,  the  high  interior  of  Baffin  Land,  lying 
just  north  of  Cumberland  Sound,  is  apparently  all  covered  with  ice 
like  the  interior  of  Greenland.  Around  the  margins  of  this  ice-cap 
Elevations  of  the  general  elevation  above  the  sea  is  about  5,000  feet,  and  it  rises  to 
the  high landH.  ^^^^  g  q^q  ^^^^  .^  ^^^  central  parts.  Another  area  of  smaller  extent, 
but  apparently  equally  high,  lies  a  short  distance  to  the  north-west  of 
the  one  just  described.  The  high  land,  mostly  ice  covered,  lying 
north-east  of  Cumberland  Sound  and  stretching  over  to  Exeter  Sound, 
is  probably  at  least  5,000  feet  high.  Large  portions  of  the  northern 
interior  are  over  1,000  feet  above  the  sea,  often  nearer  2,000  feet 
while  the  higher  parts  of  these  areas  may  be  3,000  feet  or  more.  The 
mountainous  region  between  Frobisher  Bay  and  Cumberland  Sound 
appears  to  have  an  elevation  of  between  2,000  and  3,000  feet.    The 
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southern  extremity  of  the  island,  between  Hudson  Strait  and  Frobisher  Grinnell 
Bay,  is  covered  by  the  Grinnell  glacier,  between  70  and  100  miles  in  ^^*°^®''- 
length  from  south-east  to  north-west,  between  latitude  62"  and  63*", 
with  a  breadth  of  about  20  miles.  The  smooth  summit  of  the  glacier 
is  distinctly  visible  from  vessels  in  Hudson  Strait  in  certain  conditions 
of  the  weather.  I  have  been  told  that  one  narrow  stream  of  ice  from 
its  southern  side  reaches  the  water  of  the  strait,  but  I  was  unable  to 
verify  this.  The  rough  existing  charts  represent  the  northern  side  of 
the  glacier  as  sending  ice  down  at  two  or  three  places  into  the  heads 
of  inlets  of  Frobisher  Bay.  The  Eskimos  call  the  Grinnell  glacier 
Ow-u-i-to,  and  my  guide,  Twimi,  knew  of  only  one  point  at  which  it 
discharged  into  the  sea.  This  place  is  called  Pak-a-lui-a,  and  is  not 
far  to  the  north-west  of  Resolution  Island.  This  man  stated  that  all 
the  icebergs  which  enter  and  pass  up  the  strait,  and  which  are  well 
known  to  be  of  small  size,  come  from  Pak-alui-a.  He  also  informed 
me  that  in  the  same  neighbourhood,  or  at  the  second  principal  point 
north-west  of  Gabriel  Strait,  codfish  are  very  abundant  and  many  of  Codfish 
them  of  large  size.  During  my  visit  to  these  regions  in  1884  and  1885  »bundan<^- 
vague  reports  reached  me  of  the  existence  of  glaciers  on  some  parts 
of  the  shores  of  Fox  Basin,  but  as  no  icebersrs  have  been  seen  in  the 
basin  nor  any  known  to  come  out  of  it,  should  there  be  any  land  ice  in 
that  direction  it  does  not  appear  to  reach  the  sea.  No  glaciers,  even 
of  small  size,  are  known  to  occur  in  Labrador,  and  there  are  probably 
none  in  southern  Baffin  Land  or  elsewhere  to  the  west  of  the  Grinnell 
glacier. 

In  the  southern  part  of  the  great  island,  or  along  the  north-east  side  ^jjar^cter  of 
of  Hudson  Strait,  the  land  is  high  all  the  way  from  Resolution  Island  coast. 
to  Fair  Ness,  the  mountains  near  the  coast  rising  from  one  to  two 
thousand  feet  above  the  sea,  but  some  of  those  which  I  saw  in  the  inte- 
rior at  a  distance  of  about  one  hundred  miles  north -east  ward  of  Fair 
Ness,  appeared  to  be  much  higher  and  were  capped  with  snow.  The 
prominent  point  just  named  marks  the  termination  of  the  outer  high 
range  on  the  north  side  of  the  strait  and  behind  it  is  Markham  Bay, 
with  a  breadth  of  fifteen  miles.  On  the  north  side  of  this  bay  the 
land  becomes  much  lower  and,  except  in  a  few  places,  it  continues  so 
to  beyond  Chorkbak  Inlet,  but  as  we  approach  the  vicinity  of  Kings 
Cape,  or  Sik-o-su-liat,  the  height  again  becomes  a  thousand  feet  or 
more.  The  Eskimos  informed  me  that  the  high  and  rugged  land, 
(Laurentian)  of  this  promontory,  continued  northward  up  the  east  side 
of  Fox  Basin  to  the  Koukdjuax  River,  which  flows  out  of  Lake  Net- 
tilling.  Beyond  this  the  shore  of  Fox  Basin  becomes  low  and  flat  for 
a  considerable   distance.     This   condition,  as   elsewhere  explained,  is 
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Two  great 
lakes. 


believed  to  be  due  to  the  presence  of  beds  of  Silurian  limestones  lying 
almost  horizontally. 

Lakes, 

Judging  from  what  I  saw  of  the  interior  of  Baffin  Land  on  my  jour- 
ney to  Lake  Amadjuak  and  on  my  return  by  a  somewhat  different 
route,  the  mountains  are  everywhere  interspersed  with  lakes.  Two  of 
them  are  known  to  be  of  great  size.  Lake  Nettilling  is  propably  about 
140  English  statute  miles  in  length,  by  60  in  breadth.  Lake  Amad- 
juak may  exceed  120  miles  in  length  by  40  in  breadth  in  its  central 
part,  so  that  their  united  area  must  be  very  considerable.  The  greater 
diameter  of  each  of  these  lakes  lies  north-west  and  south-east^  or  par- 
Lake  Mingo,  allel  to  the  mountain  ranges.  Lake  Mingo,  whose  outlines  and  dimen- 
sions were  sketched  by  the  aid  of  numerous  bearings  and  estimated 
distances,  has  a  somewhat  rounded  or  compact  form  and  is  at  least  15 
miles  in  diameter.  It  lies  close  to  the  south-western  side  of  Lake 
Amadjuak  and  discharges  into  it  by  a  very  short  river,  which  the  Es- 
kimos informed  me  has  only  a  moderate  current,  adding  that  they  paddle 
through  it  either  up  or  down  stream  in  their  kyaks.  I  would  there- 
fore assume  that  the  difference  of  level  between  these  lakes  does  not 
exceed  ten  feet.  Lake  Mingo  was  found  by  barometer  to  be  just  300 
feet  above  the  level  of  the  sea,  so  that  the  elevation  of  Lake  Amad- 
juak will  be  about  290  feet.  The  natives,  including  my  guide,  who 
have  seen  the  Koukdjuax  Kiver,  which  discharges  this  lake  into  Fox 
Basin,  with  a  course  of  some  fifty  or  sixty  miles  from  its  western  bay,  de- 
scribe it  as  a  very  large  stream  with  numerous  rapids.  This  is  only 
what  might  be  expected,  since  the  rate  of  descent  is  probably  five  or 
six  feet  per  mile.  Various  reports  reached  me  of  a  large  lake  lying 
not  far  from  the  head  of  Frobisher  Bay,  but  these  may  refer  to  Lake 
Amadjuak,  which  extends  in  that  direction.  The  lakes,  of  which 
sketches  were  made  on  my  journey  from  Amadjuak  Bay  to  Lake 
Mingo,  are  shown  on  the  accompanying  map,  and  they  will  be  re- 
ferred to  further  on  in  describing  the  geology  of  the  routes  followed  in 
going  and  returning. 


Koukdjuax 
River. 


Soundings. 


Origin  of  Htidson  Strait. 

Fox  Channel  or  the  southern  part  of  Fox  Basin  is  a  continuation  of 
Hudson  Strait,  and  the  deep  submerged  valley  in  which  they  lie  has  a 
straight  north-westerly  course  of  700  miles.  Hudson  Bay  is  com- 
paratively shallow.  The  bottom  is  very  even  and  from  70  to  100 
fathoms  in  depth  over  great  areas.     Its  outlet  falls,  at  right  angles, 
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into  the  channel  of  Hudson  Strait,  in  which  the  soandings  range  from 
200  to  upwards  of  300  fathoms.     The  origin  of  the  straight  and  deep  Ancient 
depression  in  which  Hudson  Strait  and  Fox  Channel  lie,  is  prohahly  of  *""»?*'*• 
very  ancient  geological  date.     In  the  great  Archsean  regions  of  north- 
ern Canada,  I  have  elsewhere  shown  that  the  long  straight  channels 
of  numerous  narrow  lakes  and  direct  river  courses  are  due  to  erosion 
commenced  along  decomposing  dykes  of  igneous  rocks,  and  that  the 
depressions  so  formed  have,  in  some  cases,  been  subsequently  enlarged  S'^P"*^"  ^^^'^^ 
from  time  to  time  by   denudation.     Sometimes  a  group  of  dykes  or 
fissures  produces  the  same  effect  as  a  single  dyke.     The  depression  of 
Hudson  Strait  and  Fox  Channel  may  have  originated  in  this  way. 
My  first  published  suggestion  of  this  is  contained  in  a  paper  on  Glacial 
Phenomena  in  Canada,  printed  in  vol.  I.  of  the  Bulletin  of  the  Geo- 
logical Society  of  America,  1880,  p.  300. 

In  preglacial  times,  when  the  northern  portion  of  the  continent  direction  of 
was  elevated  considerably  above  its  present  level,  this  valley  was  sit-  movement  of 
uated  on  the  dry  land  probably  as  far  down  as  the  existing  general  glaciers, 
line  of  the  Atlantic  coast,  as  its  depth  increases  from  north-west  to 
south-east  or  from  the  interior  towards  the  ocean,  and  the  ice-sheets 
of  the  glacial  period  moved  from  the  high  land  on  both  sides 
directly  towards  and  into  it  and  then  down  the  i  alley  itself,  as  shown 
by  the  striation  and  the  materials  of  the  drift.  The  few  soundings 
which  have  been  taken  eastward  of  the  mouth  of  the  strait  would 
seem  to  show  that  its  channel  continues  outward  in  the  same  direction, 
in  the  bottom  of  the  sea,  with  comparatively  shallow  water  immediately 
south  of  it.  This  latter  section  is  overlooked  by  the  mountains  running  in 
that  direction  from  Cape  Chidley.  A  preglacial  river,  exceeding  in  size 
any  of  those  at  present  existing  in  North  America  and  whose  branches 
traversed  the  dry  bed  of  Hudson  Bay,  coming  together  in  its  north- 
eastern part,  probably  flowed  down  this  valley  into  the  Atlantic* 

Geology  of  Baffin  La/nd, 

In  the  course  o£  the  voyage  of  the  Canadian  Government  expedition 

steamer  Neptune  in  1884,  and  of  the  Ahrty  sent  out  on  similar  service 

in  1885,  I  made  some  notes  on  the  geology  of  the  northern  side  of 

Hudson  Strait,  principally  in  reference  to  Big  Island  and  its  vicinity. t 

The  results  of  the  work  of  1897,  embodied  in  the  present  report,  and  Sources  of 

which  are  supplemented  by  the  notes  just  mentioned,  constitute  the  peologic^ 
** "  *       information. 

*On  a  Great  Preglacial  River  in  Northern  Canada.  Scottish  (reographical 
Magaidne.    Volume  XI.,  1896,  p.  368. 

t  Report  of  Progress,  Geol.  Surv.  Can.,  1882-84,  pp.  1-62  DD,  and  Annual  Report 
Geol.  Surv.  Can.,  vol.  I.  (N.S.)  1886,  pp.  1-26  DD. 
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principal  knowledge  of  the  geology  of  Baffin  Land  available  up  to  the 
present  time.  In  Dr.  Franz  Boasts  general  description  of  this  great 
island,''^  based  on  his  own  observations  after  a  residence  there  of  two 
years,  a  few  notes  are  given  in  regard  to  the  geology  of  some  of  its 
northern  parts  and  of  the  region  of  its  great  lakes,  which  I  shall  qoote, 
together  with  a  few  observations  made  by  others,  before  proceeding  to 
give  the  results  of  my  own  investigations  in  the  southern  part  of  the 
island  in  1897. 

Silliman's  ^  ^^U  small  outlier  of  nearly  horizontal  beds  of  foesiliferous  lime- 

FoflBil  Mount,  stone,  shale  and  marl  occurs  at  the  head  of  Frobisher  Bay,  in  the  form 
of  a  crumbling  hill,  resting  on  the  northern  flank  of  the  Laurentiftn 
range  on  its  south-western  side.  It  was  discovered  by  Captain  C.  F. 
Hall  and  named  by  him  Silliman's  Fossil  Mount,  t  Collections  of  fossils 
from  this  hill  have  been  made  by  different  persons.  These  have  all 
been  examined  by  Mr.  Charles  Schuchert  and  reported  on  by  him  in  a 
paper  on  The  Lower  Silurian  (Trenton)  Fauna  of  Baffin  Land,  in 
which  he  gives  lists  of  all  the  species.  |  They  correspond  with  those 
which  I  obtained  on  Akpatok  Island,  determined  by  Dr.  Whiteave8§ 
and  Mr.  Schuchert  considers  the  rocks  of  both  localities  to  belong  to 
the  Galena  division  of  the  Trenton  group  which  also  occars  on  the 
lower  part  of  the  Nelson  River,  as  well  as  at  Stony  Mountain  and  on 
the  west  side  of  Lake  Winnipeg  in  Manitoba.  Silliman's  Fossil  Mount 
is  described  as  being  in  latitude  63**  44',  longitude  68**  56'  W.,  or  three 
miles  south  of  the  (mouth  of)  Jordan  River  and  one  mile  from  tide 
water.  It  has  a  length  of  1,000  yards  from  north-west  to  soath-eaat, 
and  was  ascertained  by  Mr.  R.  W.  Porter  to  be  340  feet  in  height. 

Before  the  foesiliferous  limestone  at  the  head  of  Frobisher  fiay  wu 
known  to  be  confined  to  this  hill,  it  was  supposed  by  Dr.  Franz  Boas, 
that  it  might  be  an  extension  of  the  flat-lying  limestone  of  the  basin 
of  lakes  Amadjuak  and  Nettilling.  It  appears  now,  however,  this  is 
not  only  not  connected  with  the  latter,  but,  judging  from  the  loose 
pieces  which  I  found  in  abundance  not  far  from  the  south  side  of  the 
former  lake,  the  rocks  of  the  lake  region  are  more  probably  of  middle 
Silurian  age.  In  1885,  I  collected  fragments  of  shaly  marl  and  gray 
limestone  containing  fossils  of  the  Trenton  group  on  the  surface  of  ice 
pans  off  Big  Island.  It  was  thought  at  the  time  that  these  might 
have  come  from  Trenton  beds  in  some  of  the  bays  on  the  north  side  of 

*  Dr.  A.  Petermanns  Mitteilungen,  Erganzuugsheft,  Nr.  80,  November  1886. 
t  Narrative  of  the  second  Arctic  Expedition  by  C.  F.  Hall,  Washington,  1879, 
Appendix  III.,  on  the  Geology  of  Frobisher  Bay. 
X  Proceedings  of  the  U.S.  National  Museum,  VoL  XXII.,  pp.  143-177,  No.  UW. 
§  Am.  Joum.  Sci.,  4th  series,  vol.  VII.  (1899)  p.  433. 
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the  strcdt,  but  the  examination  of  these  bays  in  1897  proved  that  no 

fossilif erous  limestone  in  situ  occurs  there.     The  fragments  referred  to 

corresponded  in  character  with  the  Trenton  marl  and  limestone  of 

Silliman's  Fossil  Mount.     A  good  sized  stream  is  described  as  running 

through  and  cutting  off  a  portion  of  the  mount,  and  this  probably 

carries  quantities  of  marl  and  limestone  debris  out  upon  the  shore-ice 

in  apring.     As  above  mentioned,  the  small  icebergs  from  Pak-a-lui-a  on 

the  south-west  side  of  Frobisher  Bay,  are  known  by  the  Eskimos  to 

doat   from  thence  through  Gabriel  Strait,  and  up  the  north-east  side 

of  Mud  son  Strait,  and  the  shore-ice,  when  loosened,  would  naturally 

follow  the  same  course.     The  above  facts,  taken  together,  would  fully 

account  for  the  presence  of  the  Trenton  fragments  on  the  surface  of 

ice-pans  on  the  northern  side  of  Hudson  Strait. 

The  scanty  information  we  possess  goes  to  show  that  Fox  Basin  is  LimeBtoue  of 
partly  hordered  on  both  sides  by  comparatively  low  land  occupied  by        Basin, 
undisturbed  fossiliferous  Silurian  limestone,     lir.  Franz  Boas  ascer- 
tained the  existence  of  these  limestones  on  Lake  Nettilling  and  he 
states  that  southward  of  the  lake  they  rise  into  low  hill-ranges.     He 
also  says :   '  We  will  not  be  far  astray  if  we  connect  this  extensive 
Silurian  district  with   the  limestones  which  occur   to   the  south  of 
Igluling  and  which  form  the  flat  eastern  half  of  Melville  Peninsula.' 
deferring  to  those  limestones  in  a  letter  to  me  in  1885,  he  says  :  <  The 
most  interesting  geological  problem  of  the  country  is  a  study  of  the 
line  of  division  between  the  Silurian  plains  and  the  eastern  highlands. 
I  suppose   the  Silurian  rocks  will  be  found  either  in  the  remotest 
corner  of  White  Bear  Sound,  or  close  to  it.     Probably  the  strata  will 
be  found  lying  horizontally  and  then  soundings  in  the  lakes  Amadjuak 
and  Nettilling  will  be  of  great  importance.     It  must  be  important  for 
the  problems  of  glaciation  to  survey  the  inner  rim  of  the  enormous 
basin  formed  by  the  chain  of  mountains  of  Davis  Strait,  the  plateaus 
of  Nugumit,  Kingnait,  Sikosuilat,  Southampton  Islands  and  Melville 
Peninsula.' 

Limestones  like  those  of  the  east  and  west  shores  of  Fox  Basin  Southampton 
appear  to  occur  also  on  the  northern  side  of  Southampton  Island.  ^"^*°^- 
I  have  obtained  Devonian  fossils  from  the  limestone  of  the  southern 
aide  of  this  large  island.  A  high  backbone  of  Laurentian  rocks 
appears  to  run  through  its  central  part.  Fox  Basin  therefore  seems 
to  lie  in  the  middle  of  a  very  extensive  flat  trough  of  horizontal  fos- 
siliferous Silurian  limestone,  surrounded  in  a  general  way  on  all  sides 
by  high  Laurentian  hills.  The  Eskimo  guide  who  accompanied  me 
to  Lake  Amadjuak  in  1897,  informed  me  that  he  had  passed  round  the 
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Lakes  Amad- 
juak  and  Net- 
tilling. 
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mation. 


Northern 
Baffin  Land. 


Cumberland 
Sound. 


Other  locali- 
ties. 


Rocks  of  the 
east  coast  of 
Baffin  Land. 


western  end  of  the  lake  and  had  visited  Lake  Nettilling.  This  latter 
name  means  '  flat-€oor/  and  my  guide  said  that  flat-lying  beds  of  rock 
similar  to  those  around  Nettilling  extend  to  Lake  Amadjuak,  as  well 
as  to  Fox  Basin.  The  fossils  which  I  collected  from  the  horizontal 
limestones  of  Mansfield  Island  in  1884  indicate  the  Niagara  formation, 
while  those  occurring  in  the  drift  fragments  of  limestone  of  simUar 
colour  and  character,  which  are  abundant  for  a  short  distance  south- 
ward of  Lake  Amadjuak,  belong  to  the  same  formation.  It  is,  there- 
fore, probable  that  the  great  limestone  trough  of  Fox  Basin  is  chiefly, 
if  not  altogether,  of  Silurian  age. 

Referring  to  the  northern  parts  of  Baffin  Land,  Dr.  Franz  Boas 
says :  *  *  Let  us  in  conclusion  cast  a  glance  on  the  geological  struc- 
ture of  the  last  mentioned  territory  [the  northern  part  of  Baffin  Land]. 
The  nucleus  of  the  mountain  masses  appears  to  be  everywhere  gneiss, 
which  I  found  especially  at  Eingnait  and  Panguirtung.  In  closest 
combination  with  the  gneiss,  granite  also  occurs,  which  especially 
large-grained,  appears  in  the  coast  ranges  and  islands,  Anarmtung  and 
Newakdjuak  in  Cumberland  Sound  ;  Padloping,  Kexertaxdjuin,  Nud- 
lung,  Tupirbikdjowitjuug  and  Siorartijung  on  Davis  Strait.' 

'  In  Cumberland  Sound,  as  well  as  in  the  Naguimiut  plateau,  which 
latter  is  mostly  composed  of  fine-grained  granites,  there  are  found  at 
isolated  places,  diorites  and  trap-granulites  which  have  broken  through 
the  granite.  The  occurrence  of  these  to  the  south  on  Blunt  Peninsula 
has  been  confirmed.  In  Cumberland  Sound  I  found  them  at  Panguir- 
tung, and  in  a  well-marked  dyke  in  Akuliaxling  eastward  from 
Kexerten.  The  same  diorite  appears  also  in  the  mountain  Kalingu- 
jang  to  the  east  of  Kingnait.' 

*  The  Silurian  limestones  overlying  the  old  crystalline  rocks,  have 
been  already  mentioned.  The  same  are  found  besides  in  [Cyrus]  Field 
Bay,  and  they  compose  nearly  the  whole  northern  coast  of  Baffinland. 
Hall  found  sandstone  at  Lok's  Land,  which  perhaps  belongs  to  the 
Carboniferous  formation.  It  is  said  to  resemble  that  found  by  Parry 
at  Antridge  Bay  [Fury  and  Hecla  Strait.]  Here  may  also  be  men- 
tioned the  samples  of  sandstone  found  by  Bessels  at  Point  Garry. 
From  accounts  by  Captain  Walker,  of  the  ship  Erik,  coal  is  found  in 
loose  boulders  in  a  stream  at  Eclipse  Sound  and  on  Aggidjeu  [Durban 
Island.]' 

In  the  Quarterly  Journal  of  the  Qeological  Society  of  London, 
vol.  ix.,  1853,  p.  299,  there  is  a  note  by  Dr.  P.  C.  Sutherland,  on  the 

*  Dr.  A.  Petermanns  Mitteilungen  Ergiinzungsheft  Nr.  80,  Grotha,  Nov.,  18^ 
page  57. 
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geology  of  the  eastern  side  of  Baffin  Land,  in  which  he  says  the 
crystalline  rocks  occupy  the  whole  coast  from  Cape  Walter  Bathurst, 
OD  the  south  side  of  Lancaster  Sound  to  Cumberland  Sound,  and 
probably  considerably  beyond  it,  and  adds  :  '  To  this  I  believe  there 
is  one  exception  at  Cape  Durban,  on  the  67th  parallel,  where  coal  has 
been  found  by  the  whalers ;  and  also  at  Kingnait,  two  degrees  to  the 
south-west  of  Durban,  where,  from  the  appearance  of  the  land  as 
viewed  from  a  distance,  trap  may  be  said  to  occur  on  both  sides  of  the 
inlet.  Graphite  is  found  abundant  and  pure,  in  several  islands 
situate  on  the  65th  parallel  of  latitude  in  Cumberland  Strait  [Sound] 
and  on  the  west  side  of  Davis  Strait.' 

In  November,  1887,  Dr.  Franz  Boas  sent  me  a  small  collection  of  Rocks  from 
rock-specimens'^  from  the  island  of  XJmanaktuak  and  vicinity  on  the  Soond/  ^^ 
south-west  coast  of  Cumberland  Sound,  all  believed  to  have  been  taken 
from  the  rock  in  situ,  with  the  exception  of  one  specimen,  which  was 
from  a  boulder  in  the  bed  of  a  torrent  at  this  island  and  consisted  of 
'compact  limestone,  almost  black  and  somewhat  argillaceous.  It 
weathers  dark-gray,  and  shows  on  the  surface  slightly  projecting  fine 
parallel  lines  of  stratification  from  one-quarter  to  one-half  inch  apart. 
No  trace  of  fossils  can  be  detected  either  by  inspection  or  microscopic 
sections.  Under  the  microscope  it  is  seen  to  consist  of  gray,  rounded, 
fine  calcareous  grains  with  a  few  black  ones,  all  apparently  deposited 
from  water,  t'  The  other  specimens  in  this  collection  included  the 
following:  *  graphite  with  rusty  surfaces  and  holding  drusy  white 
quartz ;  a  decomposing  black  crystalline  rock,  which  on  microscopic 
examination,  proves  to  consist  of  graphite  with  hornblende,  a  triclinic 
felspar  and  a  little  quartz;  hornblendic  gneiss  of  a  rather  coarse 
'*pepper-and-8alt"  appearance  consisting  of  about  equal  parts  of  quartz 
and  felspar  forming  the  white  portion  and  of  black  hornblende  with 
smaller  quantities  of  brown  mica,  the  black;  light-gray  gneiss  of 
medium  texture,  composed  of  about  equal  parts  of  orthoclose  and 
quartz,  with  a  subordinate  portion  of  fine  scales  of  black  mica ;  gray 
gneiss,  consisting  of  layers  of  mixed  orthoclase  and  quartz,  alternating 
with  others  composed  of  scales  of  brown  mica ;  rusty  mica-shist  of 
medium  texture,  the  quartz  in  small  proportions ;  a  very  light-coloured 
variety  of  granite,  apparently  from  a  small  vein.'  There  was  also  a 
specimen  of  foliated  graphite  with  rusty  surfaces  and  partings  which 
had  been  found  by  an  Eskimo  about  forty  miles  inland  in  a  south- 
westerly direction  from  XJmanaktuak.     In  connection  with  my  exam- 

*  Science,  vol  X.,  Dec.,  1887,  p.  287. 

fThifl  would  cdirespond  with  the  rock  holding  Utica  fossils  from  Frobisher  Bay, 
(notioed  further  on)  as  described  to  me  by  Professor  B.  K.  Emerson. 
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ination  of  this  collection,  I  stated  that :  '  These  specimens  indicate 
the  ordinary  Laurentian  system  of  much  the  same  character  as  oii  the 
north  side  of  Hudson  Strait,  where  the  rocks  appear  to  be  allied  to 
those  of  the  lower  Ottawa  valley,  and  to  be  somewhat  newer  and  more 
modified  than  the  great  mass  of  the  Laurentian  in  the  Hudson  Bay 
territories.'  My  exploration  of  1897  amply  confirmed  this  determin- 
ation of  the  horizon  of  the  rocks  of  the  north  side  of  Hudson  Strait. 
Graphite.  On  the  occasion  of  the  visit  of  the  Diana  to  the  whaling  station 

called  Black  Lead  in  Cumberland  Sound  in  1897,  specimens  of  graphite 
from  the  neighbourhood  were  obtained  by  members  of  our  party. 
The  occurrence  of  graphite  in  the  various  localities  above  mentioned 
around  Cumberland  Sound  is  interesting  in  connection  with  the 
abundance  of  the  mineral  at  many  places  among  the  crystalline  rocb 
on  the  north  side  of  Hudson  Strait  and  it  is  a  fact  tending  to  show 
that  the  rocks  around  that  sound  are  also  referable  to  the  Grenville 
series. 

Fo8siliferoii8  Bocks  of  Baffin  Land, 
RockB  from  In  appendix  III.,  to  the  '  Narrative  of  the  Second  Arctic  Expedi- 

FrobiBherBay  ^i^j^  made  by  Charles  F.  Hall,'  (Washington,  1879,)  Profesaor 
B.  K.  Emerson,  of  Amherst  College,  who  examined  the  geological 
specimens  brought  by  Hall  from  Frobisher  Bay,  enumerates  granite, 
micBrSchist^  different  gneisses,  also  crystalline  limestone,  magnetite, 
apatite,  bornite  and  pyrite.  He  informs  me  that  the  specimens  of 
crystalline  limestone  appeared  to  be  loose  pieces  which  had  been 
picked  up  on  the  shore.  They  may  have  been  carried  from  the 
interior  to  the  bay  by  the  ancient  land  ice  coming  from  either  side  of 
the  bay  or  down  the  valleys  terminating  at  its  head.  In  any  case 
they  indicate  an  extension  in  this  direction  of  the  crystalline  limestones 
such  as  I  found  iu  great  force  along  the  north  side  of  Hudson  Strait. 
Utica  forma.  Silliman's  Fossil  Mount  at  the  head  of  Frobisher  Bay,  already  de- 
tion.  scribed,  was  so  named  by  Captain  Hall,  who  also  brought  Utica  and 

Trenton  fossils  from  localities  to  the  eastward  of  the  Mount  and  from 
the  north  shore  of  Frobisher  Bay.  These  have  been  reported  upon  by 
Professor  Emerson  in  the  above  mentioned  narrative  of  Hall's  expedi- 
tion. Small  collections  of  fossils  have  been  brought  since  Hall's  time 
from  Silliman's  Fossil  Mount  by  various  collectors.  All  of  these,  as 
Fossils  exami-  ^®W  ^  ^^^  Amherst  College  collection,  have  been  lately  critically 
Schu^^^r^'  examined  and  reported  on  by  Professor  Charles  Schuchert,  of  the 
United  States  National  Museum,*  In  the  last-named  collection  he 
finds  seven  distinctly  Utica  species  in  a  *  flinty  bituminous  limestone, 

*  On  the  Lower  Silurian  (Trenton)  Fauna  of  Baffin  Land.    Proceeding  of  the  U.S. 
National  Museum,  vol  XXII..  pp.  143-177.    With  plates  Xtl-XIV. 
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which  Prof.  Emerson  informs  me  weathers  gray.  The  locality  where 
these  were  collected  is  supposed  to  be  Jones  Cape  in  Frobisher  Bay. 
Hall's  collection  also  contains  thirteen  Trenton  species  from  Cape 
Stevens  (?)  in  the  same  bay.  Prof.  Schuchert's  lists  show  that  72 
species  of  fossils  are  now  known  from  Silliman's  Fossil  Mount  and 
that  28  of  these  are  not  known  to  occur  elsewhere.  The  majority  of 
all  the  species,  or  57  per  cent,  correspond  with  those  of  the  Galena  or  Galena  fonna- 
Trenton  formation  of  the  Minnesota  and  Manitoba  region,  while  17  ^^^^' 
are  known  to  occur  in  the  Trenton  of  the  Ottawa  valley  and  the  State 
of  New  York.  About  20  of  the  species  are  new  to  paleontology  and 
most  of  these  are  described  and  figui*ed  in  Prof.  Schuchert's  paper. 
He  adds  :  ^  The  Uthological  similarities  of  the  Minnesota  Galena  and  In  MinneBota. 
Silliman's  Fossil  Mount,  light-coloured  shales  predominating  in  both 
areas,  may  explain  in  a  large  measure  the  close  identity  of  these  widely 
separated  faunas.  This  little  fauna  likewise  brings  out  the  fact  that 
the  corals,  brachiopods,  gasteropods  and  the  trilobites  are  slow  in  their 
evolutional  change,  and  the  species  can  therefore  spread  over  very  large 
areas,  while  the  cephalopods,  and  particularly  the  peleoypods,  are  more 
sensitive  to  change  and  are  thus  restricted  to  localities ....  The  Baf- 
fin Land  fauna  had  an  early  introduction  of  Upper  Silurian  genera  in 
the  corals.  Holy  sites,  Lyellia,  and  Flasmopora,  In  Manitoba  similar 
conditions  occur  in  the  presence  of  Halysites,  Fwvosites  and  Diphy- 
phyUiim,     Other  Upper  Silurian  types  do  not  appear  to  be  present.' 

The  Rev.  Edmund  Peck,  a  missionary  in  Cumberland  Sound,  Fossils  from 
obtained  from  the  drift  at  Lake  Kennedy  (Nettilling)  four  species  of  Ung. 
fossils  which  may  be  considered  as  of  Trenton  age.  They  are  probably 
from  the  eastern  extremity  of  this  large  lake,  which  lies  close  to 
Cumberland  Sound,  and  if  the  Trenton  occurs  in  situ  in  that  region, 
it  is  probably  overlain  by  the  Niagara  towards  the  west  end  of  the  lake, 
since  that  formation  would  appear  to  occur  there  (see  ante).  Among 
the  Arctic  islands  northward  of  BafBn  Land  large  areas  of  Upper 
Silurian  rocks  are  known  to  occur  associated  with  strata  of  Lower 
SUurian  age. 

Laurentian  of  the  North  side  of  Hudson  Strait. 

The  rocks  of  the  northern  side  of  Hudson  Strait  examined  by  my-  General  cha- 
self  from  North  Bay  to  Chorkback  Inlet  and  inland  to  Lake  Mingo  J^^  °^  *^® 
consist  of  well  stratified  hornblende-  and  mica-gneiss,  mostly  gray  in 
colour,  but  sometimes  reddish,  interstratified  with  great  bands  of 
ciystalline  limestones,  parallel  to  one  another  and  conformable  to  the 
strike  of  the  gneiss,  which  in  a  general  way  may  be  said  to  be  parallel 
to  the  coast  in  the  above  distance.      The  direction,  however,  varies  the  oMist.^"^ 
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somewhat  in  different  sections  of  the  coast.  On  either  side  of  North 
Bay  it  appears  to  converge  to  a  central  line  running  south-south- 
eastward. From  the  south-east  point  of  Big  Island  to  Fair  Ness  the 
strike  is  parallel  to  the  shore  or  about  N.  60°  W.  From  Fair  Ness 
to  Edmund  Bay  on  the  mainland,  25  miles  farther  to  the  northward, 
the  direction  inclined  a  little  more  easterly  or  inland,  being  about 
north-northwest.  Here  an  anticline  or  a  line  along  which  the  strike 
changes,  appears  to  run  inland  in  a  north-easterly  direction  and  from 
this  line  to  the  east  side  of  Amadjuak  Bay  the  general  strike  is  about 
west.  Beyond  Amadjuak  Bay,  as  far  as  we  went,  the  strike  vas 
pretty  uniformly  parallel  to  the  trend  of  the  coast  or  about  N.  60°  W. 
Strikes  in  the  ^^  going  inland  from  Amadjuak  Bay  to  Lake  Mingo,  the  strike 
intenor.  which  was  at  first  about  north-west  gradually  changed  to  about  west, 

which  it  maintained  for  the  greater  part  of  the  distance  A  list  is 
given  further  on  showing  the  direction  and  amount  of  the  dip  together 
with  the  character  of  the  rocks  in  a  large  number  of  places  along  the 
coast  and  inland  to  the  north  of  Amadjuak  Bay.  It  will  be  seen  from 
this  list  that  except  when  the  strata  are  vertical,  the  dip  is  uniformly  to 
the  inland  or  northward  side,  except  in  one  part  of  Markham  Bay, 
and  at  Macdonald  and  Rawson  islands,  where  it  is  in  the  opposite 
direction.  The  character  of  the  rocks  being  given  in  each  instance  in 
this  list  no  further  remarks  about  them  are  required.  In  some 
instances  where  the  dip  was  vertical  as  nearly  as  could  be  judged  by 
the  eye  it  is  here  given  as  90"*. 

Dip*  of  Laurentian  Strata,  North  Side  of  Hudwm  Strait.     ( Aatronomieal  Bearingt.^ 
Localiiiea  Arranged  from  South-east  to  North-west. 

Dips  of  Lftu-        i^  West  side  of  Glasgow  Island  in  North  Bay.  Cn'stalline  lime- 
rentian  strata.                  i.            j  x-  04a  t?  ^  .-. 

stone  and  gray  gneiss N  34  E  <  4o 

2.  Bruce  Harbour,  opposite  east  point  of  Big  Island.    GrayyN  16"  W  <20'io 

gneiss  with  rusty  bands \     60' 

3.  Prominent  hill  on  east  side,  Bruce  Harbour.     Gray  gneiss. .  .N  16'  E  <^  35' 

4.  Twimi  Islands,  in  mid-channel    between  east  point  of  Big 

Island  and  Bruce  Harbour.  Fine-grain  reddish  gray  gneiss.  N  40"  E  <  45* 

5.  Middle  of  north-east  side  of  Big  Island.     Gray  gneiss N  34**  E  <  45' 

6.  East  side  Reeves  Harbour.     Gray  gneiss N  10"  W  <  90' 

7.  North- wast  side,  Reeves  Harbour.     Gray  gneiss |<:'2(?  t^^30° 

8.  North-east  side  Ashe  Inlet.     Dark  gray  gneiss  rather  finely 

ribboned  with  lighter  streaks N  10"  E  <  30' 

9.  East  side  Ashe  Inlet.     Gray  micaceous  gneiss N  45*  E  C  Mod'te 

10.  East  side  Ashe  Inlet,  1  mile  north-west  of  Station.     Gray 

gneiss N  <  about  25" 

11.  West  side  Ashe  Inlet.     Dark  gray  gneiss,  composed  of  quartz 

and  felspar  in  even  beds  (Rept.  G.  S.  1884,  p  21  DD) N  <  40' 

12.  East  side  North  Bluff.     Dark  gray  gneiss N  <  low 

13.  West  side  North  Bluff.     Dark  gray  gneiss N  30*  W<  lO'toSO' 
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14-  Oroup  of  islands  9  miles  north  of  North  Bluff.    Reddish  gray  Dips'of  Lau- 

e^neias N  56°  W  <  80"         rentianstraca. 

15-  M: &iii  shore  of  Big  Island  8  miles  north  of  North  Bluff.     Red 

and  gray  gneiss.     Disturbed.    Average  dip N  36*»  W  <  high 

16.  "Phe  same.    10  miles  north  of  North  Bluff.     Banded  gray  and 

red  gneiss N  lO**  W  <  75o 

17.  IS'orth-east  side  Big  Island  near  its  north-west  point.  Gneiss 

and  crystalline  limestone N  34°  E  <[  40° 

18*.    Oentral  part  of  Big  Island.  Common  varieties  of  gray  gneiss. 

(Rept.  Geol.  Survey,  1884,  p.  21  DD.)  General  dip N 

19.   Seaamont  Harbour.    (Opposite  N.  W.  point  of  Big  Island.  )^  v  27°  E  <'  at  diff't 
Light-gray  crystalline  limestone    and   red-weathering  !-    places  16°  to  50° 

gfray  gneiss J 

20-    South  point  of  entrance  to  Crooks  Inlet.     Rusty  gneiss  with 

white  limestone N  88°  E  <  90° 

21..    South  side  Crooks  Inlet,  between  entrance  and  a  point  mid- 
way up.  Brown-weathering  or  rusty  gneiss  and  light  gray 

crystalliue  limestone.     Average  dip N  40°  E  <[  30° 

22.   South  side  and  upper  half  of  same  inlet.  Gray  fissile  gneiss, .. 

stained  reddish  brown,  but  with  yellow  patches  and  I  x^  330  £  Average 
associated  with  several  thick  bands  of  ciystalline  light  |  ^  450 

coloured  limestone ^ 

23i.    Large  promontory  of  north  side  of  same  inlet.     White  cryst- 

aUine  limestone ! . .  .N  28° E<  30°to45° 

24-   2  miles  inland  (N.)  from  head  of  same  inlet.     Gray  gneiss N  30°  E  <[  60° 

25.  3  miles  inland  from,  Do.     Gray  gneiss N  23°  E  <  50° 

26.  Bay  opposite  east  end  Strathoona  Islands.    White  crystalline 

limestone  and  dark  homblendic  gneiss N  14°  E  <  25° 

27.  Promontory  at  Red  Islands,  opposite  middle  of  Strathcona  f  N  14°  E  to 

Islands.    Rusty  gray  gneiss  with  crystalline  limest<me  .  IN  34°  E  <  45° 

28.  Island  off  south-east  point  of  Glencoe  Island.    Gray  gneiss. .  .N  14°  E  <  30" 

29.  Mainland  opposite  east  end  Glencoe  Island.     Rusty  decom- 

posing micaceous  gneiss,  also  crystalline  limestone N  24°  E  <|  25° 

30.  Mainland,  opposite  west  end  of  Glencoe  Island.  Gray  gneiss.  N  14°  E  <[  25*" 

31.  Wharton  Harbour.  Great  band  of  white  crystalline  limestone 

nmning  E.S.E.  up  a  valley N  24°  E  <  60° 

32.  Spicer  Island.  Light-gray  quartzose  gneiss,  some  of  it  holding. 

light  purple  garnets N  24°E<  90° 

33.  Entrance  to  Akuling  Inlet.     Gray  gneiss N  24°  E  <  60°  to  80° 

34.  West  side  Akuling  Inlet.     Gray  gneiss N29°  E<  60' 

35.  First  point  south  of  Bedford  Harbour.     Gray  gneiss N  34°  E  <  45°  to  60° 

36.  Cape  Montrose,  Markham  Bay.     Gray  gneiss N  34°  E  <  45° 

37.  Between  Bedford  Harbour  and  Fair  Ness.     Gneiss  and  lime- 

stone streaked  with  red .N  34°  E  <  45°  to60° 

38.  East  side  of  Bedford  Harbour.     Gray  gneiss N  34°  E  <  60° 

39.  West  side  Bedford  Harbour.     Bedded  felspar  and  quartz 

rock,  with  red  rusty  streaks N  14°  E  <  75° 

40.  Beds  of  white  crystalline  limestone  and  felsfiar  alternating  J  N  34°  E  <^  40° 

with  gneiss  or  schist,  weathering  rusty  red  I     to  70° 

41.  Ta-muck-ta-may  (or  south  bight  of  Markham  Bay).     Gneiss 

interstratified  with  crystalline  limestone N  30°  to  40°  E  <  45° 

42.  Around  Blandford  Bay.     Crystalline  limestones  and  associ- /  N  35°  E  <  about 

ated  red -weathering  rocks I     40° 

43.  Near  Point  Robert,  Markham  Bay.    Gneiss  and  crystalline /  S  80°  W   Average 

limestone \     <i  45° 
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Dii»  of  Lau-      ^'  ^^^^  ^y»  ^^^^  centre  of  Markbam  Bay.  Gray  gneiss  with 

lenSan  trata.  white  beds  (limestonee  ?) S80PW<90= 

46.  Island  between  Albert  and  Lubbock  Bays.    Gneiss  and  li|cht 

gray  limestone,  much  oxidized 8  80'  W  <  80" 

46.  Long  Island  at  entrance  of  Lubbock  Bay.    Grey  gneiss  con- 

taining much  light  purple  garnet  as  disseminated  crystals.  X  59'  E  <C  dO' 

47.  Head  of  Lubbock  Bay.    Medium  and  fine-grained  massiire 

gray  gneiss,  hummocky  and  much  oxidized N  14'  E  <C  90^ 

48.  North-eastern  of  the  Islands  of  God's  Mercie.     Gray  gneiss . .  N  10'  W  <  45" 

49.  Peck  Island  in  Edmund  Bay.  (Next  west  of  white  Bear  Bay.) 

Rather  fine-grained  light  gray  quartzose  gneiss N  6'W<90" 

50.  Point  opposite  (N.R  of)  Macdonald  Island.     Gray  gneiss.  . .  N  10"  W  <  60' 

51.  Macdonald  Island.    Gray  gneiss S  lO'*  E  <  25' 

52.  Small  island  5  miles  north  of   Macdonald  Island.     Light 

reddish  gray  gneiss S 84' W< 70' 

53.  Top  of  knob  450  feet  high  at  mouth  of  Alice  River.  Gray  gneisB.N  34'  E  <  90" 

54.  Rawson  (Harbour)  Island.  Gray  gneiss (^^  W  <  varisUe 

I    and  high 

55.  Island  13  mUes  S.  W.  of  Rawson  Island.     Gray  gneiss. S  ir  W  <  TO' 

56.  Fairfax  Harboiu*.  near  Tilted  Hat  Mountain.     Gray  gneiss.  .N  44'  £  <65' 

57.  Geikie  Point,  near  Chorkback  Inlet     Gray  gneiss N  34'  E  <  W 

58.  Around  Port  DeBoucherville  on  southern  point  of  Notting- 

ham Island.  Gray  and  reddish  gneiss.  (Rept.  Geol.  Survey , 

for  1884,  p.  28,  DD.)    Averagedip N  45'  W  <h^i 

Between  Aniadjuak  Bap  and  Lake  Atncufjuak. 

59.  (iertrude  Lake,  midway  up.    Gray  gneiss N  80*  E  <  90 

60.  Head  of  Gertrude  Lake.     Band  of  light  crystalline  limestone 

and  felspar  about  1000  feet  thick  immediately  overlsring 

rusty  gneiss N  54"  E  <60' 

61.  Orton  Lake.    White  limestone.    Local  dip N  12°  E  <rO^ 

62.  White-streak  Mountain,  part  of  Franz  Boas  Lake.     Band  of 

white  limestone  of  great  thickness.    General  dip N  56'E<9(r 

63.  Foot  of  Greely  Lake.     Gray  gneiss N  19*  E  <high 

64.  EasD  side  Greely  Lake,  opposite  Boulder  River,  (iray  gneiss. N  14°  K  <high 

65.  Portage  between  Stevenson  and  Gilbert  Lakes.  Gray  gneiss. N  11'  W  <'90' 

66.  Between  Gilbert  and  Walcott  Lakes.  Gray  gneiss.  General  /  N  34'  to  64*  E  < 

dip ^     high 

It  will  be  seen  from  the  above  list  that  the  dip  is  often  vertical  or 
nearly  so  and  that  in  the  great  majority  of  cases  it  is  inland  or  nortii- 
ward,  being  in  the  opposite  direction  at  only  two  localities. 


Crystalline  Limestones. 

The  distinguishing  feature  in  the  geology  of  the  southern  part  of 
Baffin  Land  is  the  great  abundance,  thickness  and  regularity  of  the 
limestones  associated  with  the  gneisses.  At  least  ten  immense  bands, 
as  shown  on  the  accompanying  map,  were  recognized,  and  it  is  probable 
that  the  two  others,  discovered  in  North  Bay,  are  distinct  from  any 
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of  these.     There  would,  therefore,  appear  to  be  twelve  principal  bands  Twelve  bands, 
as  far  as  known,  to  say  nothing  of  numerous  minor  ones,  between  Icy 
Cape  and  Chorkback  Inlet.      The  limestones  are,  for  the  most  part, 
nearly  white,  coarsely  crystalline  and  mixed  with  whitish  felspars  Associated 
The  individual  crystals  in  some  parts  of  the  limestone  masses  would  ®  ^^^^' 
measure  two  or  three  inches  in  diameter  and  the  crystallization  of  the 
felspar  is  occasionally  equally  coarse.     The  latter  is  generally  some- 
what irregularly  disseminated,  but  sometimes  it  has^^a  sort  of  paral- 
lelism with  the  bedding,  although  seldom  entirely  unmixed  with  the 
limestone.      The    limestones    usually    contain    scattered  ^ains    of 
graphite  and  among  the   other  minerals  which   commonly  occur  in  included 
the   various  bands   are  mica,   garnet,   magnetite,   pyrite   and   horn-  minerals. 
blende.     Serpentine  of  a  dark  colour  was  abundantly  disseminated 
as  grains  and  small  irregular  masses  in  a  band   which   crosses  the 
head  of   Cafion   Inlet.      Disseminated    specks  of  bright  green  and 
blue  serpentine  were  found  in  another  band   at  White   Bluff  Har- 
bour and  similar  specks  of  both  colours  occur  in  the  eastern  band  at 
the  head  of  North  Bay.     The  late  Mr.  Ashe  gave  me  a  crystal  of 
sphene,  an  inch  and  a  half  in  diameter,  which  had  been  brought  to 
him  by  an  Eskimo  from  North  Bay — probably  obtained  from  the  lime- 
stone there. 

Although  white  is  the  prevailing  colour  of  these  limestones,  this,  in  Colour. 
some  localities  is  replaced  by  light-gray  and  occasionally  by  mottled 
varieties.  The  coarsely  crystalline  band  which  forms  the  (three  small) 
Red  Islands,  opposite  the  Strathcona  Islands,  has  a  uniformly  salmon- 
red  or  flesh  colour.  Some  handsomely  variegated  kinds  are  to  be  found 
on  the  point  just  west  of  Glasgow  Island  in  North  Bay. 

The  limestone  bands  have  not  suffered  greater  denudation  than  the  j^o  special 
gneisses,  and  they  form  hill  and  dale  alternately  with  the  latter.     It  f^^^^^^  ^^^ 
is  not  easy  to  fully  explain  why  the  limestones  have  not  been  more 
deeply  eroded  than  the  gneisses,  as  is  the  case  with  the  limestone  bands 
in  the  counties  of  Ottawa,  Labelle  and  Argenteuil  on  the  north  side 
of  the  Ottawa   River,    but   the   difference    may   be   due  partly   to  po^gi^jje 
the  limestone  being  more  solid  or  having  fewer  joints  and  fissures  than  reasons. 
the  gneisses,  thus  preventing  the  entrance  of  the  surface  waters  which 
caused  deeper  decay  in  the  latter  during  preglacial  times,  and  partly  to 
the  fact  that  the  dip  is  inland  or  northward  from  the  strait,  or  directly 
towards  the  advance  movement  of  the  ice,  and  that  this  circumstance 
would  shield  every  band  from  its  denuding  action.     On  the  other  hand, 
in  the  lower  Ottawa  region,  just  referred  to,  the  run  of  the  limestone 
bands  corresponds  to  the   direction  of   the  glaciation  and  this  has 
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favoured  the  wearing  out  of  the  valleys  by  the  movement  of  the  ice 
and  its  accompanying  rock-d<^bris. 

Owing  to  the  scantiness  of  the  vegetation  in  Baffin  Land,  the  white 

colour  of  the  limestones  on  nhe  sides  and  tops  of  the  hills  and  ridges 

Limestones      renders  them  very  conspicuous  in  the  landscape.     Seen  from  a  hill-top 
are    oonspicu-  _.  -    /»«  .,,.11         .      1       # 

ous.  at  a  distance  of  fifteen  or  twenty  miles  they  might  be  mistaken  for 

glaciers.     The  debris  of  the  decomposing  limestones   forms  crumbliog 

slopes  resembling  coarse  salt  on  a  grand  scale.     Among  the  localities 

Localities  of  where  these  limestone  bands  are  well  exposed,  may  be  mentioned  the 
head  of  North  Bay,  the  north-east  side  of  the  upper  part  of  Big  Is 
land  and  the  adjacent  islands  as  well  as  the  mainland  opposite,  on 
both  sides  of  Crooks  Inlet,  at  the  entrance  to  CafiLon  Inlet,  on  the 
Strathcona  Islands  and  main  shore  opposite,  around  the  northern  and 
eastern  parts  of  Markham  Bay,  at  Wharton  Harbour,  Akuling  Inlet, 
islands  off  Fair  Ness,  Aberdeen  Bay,  and  along  the  shore  southward  of 
Amadjuak  Bay  ;  also  along  the  route  from  this  bay  to  Lake  Amad- 
juak,  at  Orton  Lake  and  White-streak  Mountain  at  the  foot  of  Franz 
Boas  Lake.  The  high  slopes  about  the  north- western  end  of  Big  Is- 
land, were  the  first  examples  we  saw  of  these  white  limestones,  and  at 
first  sight  we  supposed  the  light  colour  to  be  due  to  snow  on  the  hill- 
sides. 

Crooks  Inlet.  Crooks  Inlet  is  about  twenty  miles  in  length  and  it  crosses  the  gen- 
eral strike  at  right  angles.  About  half  the  total  length  of  its  shores 
appear  to  consist  of  crystalline  limestones  belonging  to  five  different 
large  bands.  Owing  to  the  shortness  of  the  time  at  my  disposal  aad 
the  necessity  of  hastening  to  explore  the  coast  to  the  north-westward, 
it  was  impossible  for  me  to  measure  the  width  of  these  bands,  but  as 
the  dips  were  at  considerable  angles  and  always  in  the  same  direction, 
(north-eastward),  it  was   estimated   that   their   total   thickness  may 

Thickness.  be  20,000  feet,  if  not  more.  The  wide  and  conspicuous  bed  of 
coarsely  crystalline  whitish  limestone  and  felspar,  which  runs  from 
Wharton  Harbour  east-southeastward  up  a  valley,  afforded  a  better 
opportunity  for  estimating  the  thickness  than  any  of  the  other  bands 
we  saw.  It  appeared  to  have  a  horizontal  width  of  a  mile  and  a  quar- 
ter, or  6,600  feet.  The  dip  is  northward  at  an  angle  of  about  60'  and 
hence  the  bed  would  have  a  thickness  of  about  5,700  feet  at  right 
angles  to  the  stratification. 

As  to  the  total  thickness  of  the  twelve  bands  of  crystalline  limestone 
which  have  been  mentioned  as  occurring  in  this  part  of  Baffin  Land, 
the  available  data  on  the  subject  are  not  sufficient  to  form  a  correct 
estimate,  but  on  adding  together  their  probable  approximate  widths  it 

Total  volume,  seems  to  be  no  exaggeration  to  place  their  possible  total  volume,  great 
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as  it  may  appear,  at  about  30,000  feet,  or  an  average  of  2,500  feet  for 
each  of  the  principal  bands,  taking  no  account  at  all  of  the  smaller 
ones. 

It  was  stated  in  my  summary  report  on  the  geology  of  this  region  Sedimentary 
that  the  series  of  rocks  under  consideration,  including  the  limestones, 
seems  to  be  made  up  of  altered  sediments.  The  enormous  thickness, 
great  length  and  regularity  of  the  limestone  bands  would  show  that 
they  have  been  precipitated  evenly  on  the  level  bottom  of  the  primeval 
ocean,  and  further  that  the  sea  must  have  been  deep  and  the  condi- 
tions uniform  for  great  lengths  of  time.  At  the  period  when  the  lime- 
stones were  formed,  the  temperature  and  the  composition  of  the  sea 
were  no  doubt  very  different  from  what  they  have  been  in  the  later 
geological  times,  and  the  precipitation  of  such  vast  quantities  of  car- 
bonate of  lime  may  have  been  due  to  such  causes  as  the  mingling  of 
ocean  currents  with  slight  differences  in  the  composition  of  their 
waters,  the  ebullition  of  gases  from  the  bottom,  or  possibly  from  some 
change  in  the  temperature  of  that  part  of  the  sea. 

Thin,  short  and  uneven  layers  of  limestone  consisting  of  lenticular  and  Concretionary- 
nodular  forms  along  a  certain  plane  in  the  stratification  of  large  masses 
of  crystalline  rocks  containing  lime,  may  have  been  formed  by  con- 
cretionary action  during  or  subsequent  to  consolidation,  but  in  the 
present  case,  apart  from  the  above  reasons,  the  bands  are  too  thick  in 
proportion  to  the  interstratified  rocks  to  favour  such  an  hypothesis, 
even  if  the  minerals  entering  into  the  composition  of  the  gneiss  con- 
tained any  considerable  amount  of  lime  in  any  form,  which  they  do 
not. 

The  ten  large  and  parallel  bands  of  limestone  which  have  been  South-east 
described,  in  their  extension  to  the  south-eastward,  probably  continue  Hmwtones.^ 
to  curve  to  the  southward,  eventually  coming  out  upon  the  shore  of 
the  strait  at  various  places  between  North  Bay  and  the  Middle  Savage 
islands.     In  1884,   while  seeking   for  a  suitable  place  at  which  to 
establish   an   observatory   station,  the   expedition   steamer   Neptune 
coasted  as  near  as  possible  to  the  land,  from  the  Middle  Savage  islands 
to  Cape  Best  or  Hattons  Headland  and  we  went  ashore  at  some  points. 
I  had  then  an  opportunity  of  seeing  that  the  rocks  in  this  interval  of 
coast  were  Laurentian  gneisses  which  showed  considerable  regularity 
in  their  stratification.     It  has  been  already  mentioned  that  among 
Captain  C.  F.  Hall's  specimens  from  Frobisher  Bay,  crystalline  lime-  CryBtalline 
stone  and  apatite  occur,  and  although  these  were  probably  picked  up  j.™^^"*^  ^^ 
as  loose  fragments,  they  indicate  the  occurrence  of  these  minerals  in  Bay. 
siixi  within  the  watershed  of  this  bay  and  they  are  further  evidence 
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Aasociated 
rooks. 


ing. 


of  tho  extensive  development  of  the  Grenville  series  in  the  soathem 
part  of  Baffin  Land. 

The  limestones  are  constantly  associated  with  rocks  which,  in  the 
fresh  state,  seem  to  consist  of  thinly  laminated  micaceous  and  graphitic 
gneiss,  but  which  upon  the  surface  generally  appear  as  decomposed 
reddish  brown  ochrey  masses  with  yellowish  patches,  the  whole  being 
the  result  of  the  action  of  the  weather  upon  the  pyrite  which  is 
Oohrey  cover-  abundantly  disseminated  throughout  these  strata.  The  hills  formed  of 
such  rocks  adjoining  the  limestone  bands  often  look  like  great  heaps 
of  brownish  ochre.  By  digging  through  the  soft  oxidized  surface  the 
partially  decomposed  pyritiferous  rock  containing  much  graphite  can 
generally  be  reached  at  the  depth  of  a  few  feet.  Boulders  are  usually 
absent  from  these  hills.  The  crystalline  limestones  of  the  Gren- 
ville series  on  both  sides  of  the  Ottawa  River  have  decomposable 
rocks  like  the  above  associated  with  them  and  this  constitutes  an 
interesting  resemblance  pointing  to  a  correspondence  in  age  of  the  two 
sets  of  rocks.  I  have  no  doubt  that  a  more  detailed  examination  of 
the  Baffin  Land  series  would  bring  out  other  points  of  resemblance 
tending  to  prove  their  contemporaneity.  If  this  were  established  it 
would  be  of  great  importance,  since  the  rocks  of  the  Grenville  series 
are  known  to  be  elsewhere  productive  of  a  variety  of  economio  minerals. 


SurfaM  Geology, 


How  they 
occur. 


Erratics.  ^^  ^^®  portion  of  Baffin  Land  explored  by  myself,  there  is  abundant 

evidence  of  the  former  existence  of  iand:ice  in  the  form  of  till  and 
rounded  and  angular  erratics.  The  latter  are  generally,  but  net  univer- 
sally, scattered  in  great  numbers  upon  the  surface  of  the  rocks  alike 
on  the  hills  and  lowest  grounds.  The  rounded  boulders  are  often 
thrown  together  in  immense  quantities,  without  any  admixture  of 
finer  material,  in  the  shape  of  ridges  and  heaps  like  small  hUls,  espe- 
cially along  the  sides  and  towards  the  bottoms  of  valleys.  In  some  cases, 
as  at  Boulder  River,  Stevenson  Lake,  they  are  spread  evenly  and  con- 
tinuously over  many  acres,  completely  concealing  the  rock  or  ground 
beneath.  They  may  generally  be  seen  conspicuously  perched  on  the 
flanks  and  tops  of  hills  and  on  the  brinks  of  precipices.  Frequently 
they  are  gathered  into  groups  in  a  variety  of  situations.  With  few 
exceptions  the  boulders  at  any  place  throughout  the  country  consist 
of  gneisses  like  those  of  the  surrounding  district  and  they  have  prob- 
ably not  been  transported  any  great  distance.  Very  large  boulders 
are  not  common  and  few  of  extraordinary  size  were  seen. 

Osars.  Osars  or  dry  heaps  and  ridges  of  sand  and  gravel  without  boulders 
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or  even  large  stones  were  seen  at  several  places  on  my  journey  to  Lake 
Amadjuak,  especially  about  the  northern  part  of  Stevenson  Lake  and 
west  of  Gilbert  Lake.     The  till  was  nearly  always  much  oxidized  and  ^pj^l. 
it  partook  of  a  gravelly  and  sandy  rather  than  a  clayey  character  in 
the  great  majority  of  cases.     It  was  present  in  considerable  quantities 
at  the  head  of  inlets  and  on  the  slopes  or  the  bottoms  of  most  of  the 
valleys  examined.     On  our  tramp  to  and  from  Lake  Amadjuak  we 
walked  most  of  the  way  along  the  bottoms  and  sides  of  valleys,  and 
here  one  of  the  characteristic  features  was  the  frequency  with  which 
our  course  was  crossed  by  rivulets  of  perfectly  transparent  icy  water,  Manv 
gurgling  over  stony  bottoms  in  narrow  channels  cut  through  the  till.  "     ^  ' 
Their  flow  appeared  to  be  regular  and  constant  and  their  supply  of 
water  seemed  to  be  derived  from  the  gradual  thawing,  during  the 
summer  weather,  of  the  frozen  ground  along  the  numerous  branches  of 
the  rivulets  on  the  higher  parts  of  the  valley-slopes. 

The  general  contours  of  the  hills  show  that  the  country  has  been 
ice-swept  at  some  period,  but  the  other  distinct  signs  of  glaciation  are  Olaciatiou. 
not  so  strongly  marked  as  they  are  along  the  eastern  coast  of  Hudson 
Bay,  or  more  particularly  on  the  northern  shores  of  Lakes  Huron  and 
Superior.  The  ochrey  covering  on  many  hills  resulting  from  the  super- 
ficial decay  of  certain  rocks  which  accompany  the  great  limestone  bands 
has  been  already  described.  This  is  an  evidence  that  these  hills  have  not 
been  recently  glaciated.  The  frequent,  if  not  general  absence  of  boul- 
ders on  such  hills  is  an  interesting  circumstance  in  this  connection. 
The  surfaces  of  the  gneisses  exposed  to  the  weather  on  the  hills  in 
various  places  where  I  went  inland  was  considerably  eroded,  leaving 
the  more  resisting  layers  standing  out  several  inches  above  the  general 
surface. 

Distinct  glacial  striw  were  seldom  seen  and  then,  as  a  rule,  only  Glacial  strifle. 
near  the  level  of  the  sea  or  of  some  lake.  The  bearings,  in  such  cases 
as  were  observed,  are  given  in  the  following  list.  In  the  interior,  the 
general  tendency  of  the  strise  appears  to  be  to  follow  the  lowest  levels 
towards  Hudson  Strait,  while  on  the  shore  of  the  strait  itself  the 
glaciation  has  been  south-eastward  or  parallel  to  its  general  course. 
On  the  southern  side  of  the  strait  similar  phenomena  occur,  that  is, 
the  glaciation  runs  from  the  interior  northward  to  this  great  channel 
and  on  reaching  it  turns  down  its  course  towards  the  Atlantic.  It 
would  appear  that  before  the  advent  of  the  glacial  epoch  this  part  of 
the  continent  stood  at  a  considerably  greater  elevation  above  the  ocean 
than  the  present,  and  that  the  bed  of  Hudson  Strait  and  its  continua- 
tion in  the  deep  water  of  the  southern  part  of  Fox  Basin,  formed  a 
straight  land  valley  about  100  miles  wide  and  700  miles  long,  reaching 
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Submerged 


Drift  of 

Nottingham 

Island. 


Terraces, 


from  the  Frozen  Strait  to  the  line  of  the  present  Atlantic  coast  of 
This  now  submerged  valley  deepens  as  it  goes  towards  the 
Atlantic,  and  as  shown  by  the  surroundings,  its  bottom  is  much  lower 
than  that  of  Hudson  Bay.  As  I  have  elsewhere  mentioned*^  the  glacia- 
tion  along  the  northern  part  of  the  present  bottom  of  the  eastern  side 
of  the  latter  was  northward.  The  glacier  which  filled  the  valley 
now  occupied  by  Hudson  Strait  would  thus  derive  a  portion  of  its  ice 
from  the  bed  of  Hudson  Bay. 

Before  the  discovery  of  direct  evidence  of  the  northward  movement 
of  the  ice  in  the  north-eastern  part  of  the  bed  of  Hudson  Bay  I  sug- 
gested that  the  debris  of  rocks  of  the  Manitounuck  formation  of  the 
East  Main  Coast,  which  forms  nearly  half  of  the  drift  material  on  the 
southern  part  of  Nottingham  Island  and  embracing  all  varieties  of  the 
rocks  of  the  series,  might  have  come  from  somewhere  to  the  west  of 
this  islandf,  but  with  our  present  knowledge  on  this  subject,  it  ap- 
pears more  probable  that  the  material  has  been  derived  from  the  east- 
ern coast  of  Hudson  Bay,  as  Nottingham  Island  would  lie  directly 
upon  the  course  of  the  ice  coming  from  this  coast. 

Wherever  soft  materials  occur  in  the  situations  which  were  exposed 
to  the  action  of  the  waves  when  the  sea  stood  at  relatively  higher  levels, 
or  rather  when  the  land  was  depressed,  terraces  may  be  seen  marking 
periods  of  rest  during  the  general  uprising  of  the  land  which  has  been 
going  on  since  the  glacial  epoch,  and  still  continues.  The  time  at  my 
disposal  did  not  permit  of  much  attention  being  paid  to  this  branch 
of  the  geology  of  the  region  explored,  but  a  few  facts  were  noted.  At 
one  mile  north  from  the  head  of  Crooks  Inlet  an  ancient  gravel  and  sand 
beach  occurs  at  360  feet  above  the  sea,  according  to  the  barometer.  A 
remarkable  terrace  with  an  inward  semicircular  curve  stretches  from  side 
to  side  of  a  valley  at  a  distance  of  about  two  miles  from  the  shore,  east- 
ward of  Glencoe  Island.  On  a  mountain  side,  half  a  mile  west  of  Akuling 
Inlet  and  one  mile  in  from  the  entrance,  old  beaches  or  terraces,  marked 
by  gravel,  sand  and  rounded  stones  occur  at  378  and  528  feet  above  high 
tide  as  determined  by  the  barometer.  At  Ta-muck-ta-may,  a  bay  on  the 
south  side  of  Markham  Bay,  there  are  wide,  sandy  and  gravelly  plains 
behind  the  present  sea-shore  and  overlooking  the  same  small  bay  a  re- 
markable set  of  terraces  on  a  north-facing  slope,  occur  at  various  ele- 
vations up  to  about  400  feet.  Distinct  terraces  were  seen  at  diferent 
heights  around  the  lakes  of  the  chain  drained  by  Alice   River,  which 


*  On  Glacial  Phenomena  in  Canada,   Bull.  Geol.  See,  of  Am.,  vol.  I.,  1890,  (x 
298.    Report  of  Progress  GeoL  Surv.,  Can.,  1882-3-4,  p.  37,  DD. 

t  Report  of  Progress,  Geol.  Sarv.,  Can.,  1882-3-4,  p.  29,  DD. 
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was  followed  on  our  way  to  Lake  Amadjaak.    In  connection  with  this 

subject,  Mr.  Drinkwater  of  the  Diana  expedition,  informed   me  that 

he  had  climbed  the  hills  above  O'Brien  Harbour  at  Cape  Chidley,  and 

found  a  horizontal  line  of  rolled  stones,  plainly  marking  a  raised  beach 

at  an  elevation  of  about  600  feet  above  the  sea. 

little  could  be  done  in  the  way  of  searching  for  fossils  in  the  pleis-  Pleiatooene 

foBsils. 
tocene  deposits,  but  shells  of  Saxicava  rv^osa  and  Mya  inincata  were 

noticed  in  the  till  in  a  valley  on  the  north-eastern  of  the  Islands  of  God's 

Mercie  at  200  feet  from  the  sea,  and  at  Lakes   Gertrude  and  Greely 

Saxieava  rugosa  occurred  in  the  drift  at  110  feet  above  the  same  level 

in  each  case.     At  one  place  on  the  former  lake  the  stony  clay  had  been 

pushed  and  disturbed  by  ice  since  the  shells  were  deposited.     In  all 

the  harbours  and  sheltered  places  where  we  anchored  we  found  a  stiff 

stony  clay  and  mud  bottom  at  convenient  depths. 

Giant  pot-holes  in  gneiss  were  observed  on  the  west-facing  slope  at  Giant 

the  east  side  of  the  narrow  entrance  to  Cafton  Inlet,  of  the   following  pot-holee. 

dimensions  in  the  order  of  their  occurrence  from  the  extremity  of  the 

point  southward  :  One  between  high  and  low  tide,  8  feet  in  diameter  ; 

one  of  hollow  spherical  form  and  15  feet  in  diameter,  partly  open   at 

the  side,  whose  top  was  30  feet  above  tide ;  one  between  high  and  low 

tide,  20  feet  in  diameter,  and  one  with  top  about  50  feet   above   tide, 

and  about  18  feet  in  diameter 

Glacial  Striw,  Ntrrih  Side  of  Hvdson  Strait,  Astronomical  Bearings, 

1.  Northern  Inlet  of  North  Bay S.  2r  W. 

2.  Around  Ashe  Inlet  (Kept,  of  Geol.  Surv,  1885,  p.  22,  DD). . .    S.  65°  E. 

3.  Crystalline  limestone  ridge  across  entrance  to  Oafion  Inlet, 

the  striae  run  up  and  over  a  steep  slope S.  34°  W. 

4.  West  side  Big  Island,  9  miles  north  of  North  Bluff,  about. . .  S.  15°  E. 

5.  Entrance  to  Akuling  Inlet S.  5r  W. 

6.  North  side  Albert  Bay,  Markham  Bay S.  34°  W. 

7.  Amadjuak  Harbour S.  34°  W. 

8.  Gertrude  Lake S.    4°  W. 

9.  Foot  of  Franz  Boas  Lake S.  39°  W. 

10.  Foot  of  Greely  Lake S.  44°  W. 

11.  Walcott Lake S.  59°  W. 

12.  Top  of  a  mountain  1  mile  S.W.  of  Mount  Mingo  and  facing 

N.E S.  54°  W. 

13.  RawBon  Harbour  Island S.  54°  W. 

14.  North-eastern  of  the  Islands  of  God's  Mercie,  on  vertical  wall 

and  rounded  rocks S.  44°  W. 

16.  Eastern  sides  of  Islands  of  God's  Mercie S.  11"  W. 

16.  Long  Island  lying  across  entrance  to  Lubbock  Bay,  up  steep 

slope  and  over  the  rounded  ridge  of  the  island S.  59°  W. 

17.  Head  of  Lubbock  Bay S.  16»  E  to  S  24°  W. 

18.  Fairfax  Harbourjon  mainland  5  miles  east  of  Hobart  Island).     S.  64°  W. 

19.  North  end  of  JubUee  Island S.  49°  W. 
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20.  Geikie  Point,  near  Chorkback  Inlet S.    4**  W. 

21.  Low  southern  extremity  of  Nottingham  Island.    Average  of 

20  situations  around  Port  De  Boucherville.    (Rep.  GeoL 

Survey,  1885,  p.  29,  DD) S.  ST  E. 

22.  In  a  valley  at  the  head  of  Port  De  Boucherville.  (Rep.  GreoL 

Surv..  1885,  p.  29,  DD)  about S.  45"  E. 
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APPENDIX  I. 

Astronomical  Observations. 

liATiTUDES  in  fiaf&n  Land  from  observations  by  Dr.  Robert  fiell,  in  1897 
used  in  the  compilation  of  the  accompanying  map  of  Hudson  Strait. 

1.  Sunday,         22nd  August,  1897 Latitude  64**  14'  19" 

2.  Wednesday,    11th        ..        1897 ..         63"  57' 57" 

3.  M  18th        M        1897 ..         68^58' 07" 

4.  Monday,  23rd        ..  1897 63°  44' 33" 

5.  Saturday,  Slst  July,*  1897 ».  68*  17' 28" 

6.  Wednesday,  25th  August,  1897 63«»  08'  20" 

7.  Tuesday,  27th  July,  1897 ..  63°  00'  42" 

8.  Friday,  27th  August,  1897 ..  62°  46'  35" 

9.  Friday  13th        ,.  1897 ..  64°  18' 35" 

10.  Saturday  14th        ,.  1897 ..  64°  26' 02" 

Localities  of  the  above  Ohaervationa, 

1. — Point  S.  4°  E.,  2i  miles  from  southwest  end  Diamond  Island. 

2  and  3. — In  harbour,  at  head  of  Amadjuak  Bay. 

4.  —Point  N.  26"  E.,  4  miles  from  north  end  of  Hector  Island. 

5. — On  Spicer  Island,  1  mile  from  north  end. 

6. — Point  N.  60**  W.,  12  miles  from  northwest  end  Glenooe  Island. 

7. — Point  on  shore,  N.  26°  W.,  5  miles  from  Cape  Colmer. 

8. — Point  due  south  4  miles  from  west  end  Emma  Island. 

9. — On  Amadjuak  Lake  route,  at  north  end  of  Gilbert  Lake. 

10. —  n  II     IJ  miles  south  of  Mount  Mingo 
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LoNOiTUDBS  in  Baffin  Land  from  obaervations  by  Dr.  Robert  Bell  in 
1897,  used  in  the  compilation  of  the  accompanying  map  of 
Hudson  Strait. 


Caloulations  by  J.  G.  G.  Kerry, 
McGiLL  Univbhsity. 

Revised  RESUI.T8  fbom 
Corrected  LATrruDss. 

1 

Date. 

Assumed 
Latitude 

Approx* 
Long. 

Reduced 
Longitude. 

Corrected 
Latitude. 

Long^e. 

Difference 
with  map. 

1 
2 
3 
4 
5 

1897. 
Aug.  22 
..     10 
,.     23 
..     25 
.,     27 

64*10' 
64*20' 
64*00' 
63*10' 
62*55' 

75*00' 
75*30' 
73*00' 
71*00' 
71*00' 

73*  29'  39" 
72*  26'  49" 
72*  62'  57" 
7V  33'  49" 
70*  66'  21" 

64*  06'  10" 
63*  50' 22" 
63*  49' 23" 
63*  00'  11" 
62^  47'  45" 

73*  33'  29" 
72*  56' 27" 
73*  08' 34" 
71*  43'  38" 
71*  03' 36" 

Abt.  i  mile  K 
ti  ^  II  \l . 
..  i  .1  W. 
.,  4i  „  W. 
„  5i    M  W. 

Localities  of  the  above  observations. 

1.— Point  N.  78*  E.  3  miles  from  west  end  Chamberlain  Island. 
2. — ^Point  N.  14*  W.    4^  miles  from  north  end  McDougall  Island. 
3.— Point  S.  4*  W.    7i  miles  from  Rawson  Harbour. 
4.— Point  S.  25*  W.    3^  miles  from  northwest  end  Glencoe  Islands. 
5.— Point  S.  28°.    2|  miles  from  west  end  of  Emma  Island. 


APPENDIX  IL 

List  of  plaitts  collected  in  Hudson  Strait  bt  Dr.  Robbbt  Bell 

IN  1897. 

The  PhiBiierogains  determined  by  J.  M.  Maooun,  the  Cryptogams 
by  Prof.  John  Maooun. 

The  first  column  in  the  following  list  includes  the  species  foand 
ground  Prince  George's  Sound  oa  the  south  side  of  Hudson  Strut ; 
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the   second   column    the  species  collected  in  Baffin  Land  between 
Amadjuak  Bay  and  Chorkback  Inlet. 


BanuneulaeecB, 


Ranunculus  nivalis,  L. . 


•I         pygnnseus,  W^ 


irboreus,  Rottb.. 
aMnis,  R.  Br. 


PapaveracetB. 


Papaver  alpinum,  L. 


OrueifertB. 


Cardamine  pratensis,  L 

..         bellidifolia,  Hook.... 

Draba  nivalis,  Lilj 

M      Wablenbergii,  Hartm  . , . 

Arabis  almna,  L. 

Eutrema  fidwardsii,  R.  Br 


CaryopkyUacea. 


Silene  acaulis,  L 

Lycbnis  affinis,  Vabl 

•I      apetala,  L 

Stellaria  longipes,  Goldie. 
Oerastium  alpinum.  It  ... 


Legumi/notoi. 

Oxy tropis  campestris  DC.  var.  cserulea,  Koch . 
M         leucantha.  Pen 


Botaeea. 


Rubiis  Chamflemorus,  L . , 
Potentilla  nana.  Willd . . 
Dryas  integrifolia,  Vahl  . 


Sax^fragncea, 


Saxifraga  oi>po8itifolia,  L 

Aizoon,  Jacq 

ccespitosa,  L 

rivmaris,  L 

oemua,  L 

nivalis,  L 

stellaris,  L.  var.  comosa^  Poir.. 

Hirculus,  L 

tricuspidata,  Retz 

aizoides,  L 


OnoffraeetE, 


£pilobium  latifolium,  L. . 


IL 
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Composiifv. 


L     IL 


Erigeron  uniflorus,  L 

I.        eriocpphalus,  J.Vahl    

Antennaria  alpina,  Gaertn j  — 

Aniica  alpina,  Olin '     • 

Chrysanthenium  arcticum,  L |   ••- 

Artemisia  borealis,  Pall •  — 

Taraxacum  officinale,  Weber,  var.  alpinuxn,  Koch i    * 


Campanulacea. 


Campanula  uniflora,  L. 


Erieaeof.  I 

Vaccinium  ulijpnosum,  L I     •  i    * 

II         VitiB-Idea,  L |    ♦    •  -  -  ■ 

ArctofltaphyloB  alpina,  Spreng I 1  — 

Catwiope  tetragona,  Don I     *    — 

Jjoiseleuria  procumbens,  Desv I i    • 

BryanthuB  taxifolius,  Gray 1     «  '    * 

Ledum  palustre,  L I     »  '  — 

Pyrola  minor,  L I '    • 


Plumhaginaccce. 


Armeria  vulgaris,  Willd 


Scroph^Ua  riaccce. 


Pedicularis  Lapponica^  L 

I.  Langsdorffi,  Fisch.  var.  lanata,  Gray.. 

u  hirsuta,  L 

1.         flammea,  L 


Poly^num  viviparu 
Oxyna  digyna.  Hill 


rum,  L.. 


Polygonaccfv. 


•  I    • 
«  !    • 


Betula  glandulosa,  Michx . 
M      nana,  L 


Salix  aretica,  R.  B. 


••     glauca,  L. 
11     nei  ■ 


Cup%difer<c. 


Salicinea, 


herbacea,  L 

I.     reticulata,  L 

II     myrsinites,  L.  var.  parviflora,  Pursh . 

•I     Uva-ursi,  Pursh 

II      Richardsoni,  Hook 


EmpetracefT. 


Empetnmi  nigrum,  L. 
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LUiaeea. 


To61edia  borealis,  Wahl. 


Jwieacece. 


Luzula  spicata,  Desv.. 


Cyperaeeoe. 


Carex  misandra,  R.  Br 
ills,  L . . 


Eriophonim  Scheazeri,  Hoppe  . 


Oraminece. 


Glyoeria  vilfoidea.  Fries 

Arctagroetis  latifolia,  Griseb  . 
Hierochloa  alpina,  R.  and  S. . 
Alopecurus  alpinus,  L. 


EquitUaceee. 


Equisetum  arvenae,  L. 


Lycopodiaeeo!. 


Lyoopodium  Selago,  L. 


Muici. 


Ceratodon  purpureus,  Brid 

Raoomitrium  lanuginoBum,  Brid 

Barbula  f  ragilis,  Bruch  and  Schimp 

Amphoridium  Lapponicum,  Schimp 

Tetraplodon  mnioiaes,  Bruch  and  Schimp  . 

Webera  nutans,  Hedw 

Bryum  arcticum,  Bruch  and  Schimp 

Aulacomnium  palustre,  Schwser 


11. 


Liehens. 


Cetraria  islandica^  (L.)  Ach 

II      nivalis,  (L.)  Ach. , 

Alectoria  jubata  var.  chal;^b(e  formis,  Ach. 

II        ocbroleuca  var.  rigida,  Fr 

Umbilicaria  proboscidea,  (L.) 

II  hyperborea,  Hoffm 

Peltigera  aphthosa,  (L.)  Hoffm. .   

Solorma  crooea,  (L.)  Ach 

Placodium  viteUmum  (£hrh) 

Plaoodium  elegans  (Link. )  DC 

Lecanora  palleecens,  (L.)  Schier 

Pertusaria  glomerata,  (Ach.)  Schsr 

Stereocaulon  paschale,  (L.)  Fr 

II         condensatum,  Hoffm 

Cladonia  rangiferina  var.  sylvatica,  L 


Fungi. 
Scleroderma,  sp. 
Lyooperdon  Belli,  Peck.  Collected  also  at  Digges  Island,  south  side  Hudson  Strait. 
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APPENDIX  III. 

List  of  Lbpidopteba  taken  in  Baffin  Land  bt  Db.  Robkbt  Bbll, 

IN  1897. 

Determined  by  Dr.  James  Fletcher,  Government  Entomologist,  Ottawa. 

July  23.  -Big  Island  :— 

ArgynrM  Chariclea,  Schneid,  (4  specimenB). 
Coliaa  Heda,  Lef .   Female. 
July  26. — ^Beaumont  Harbour : — 

^Chionoboi  Taygete,  Hub.    Male. 
Colias  Heda,  Lef.  Male. 

Lyccena  Aquilo,  Bdv.  (=Z.  Franldinii,  Curtis;. 
Argynii  Ckartdea,  Schneid.  (4) 
Anaria  RUshardtonii,  Curtis.  Female. 
Laria  Bosni,  Curtis,  (Larva). 
July  26.— Head  of  Crooks  Inlet :— 

Argynnis  CharieUa,  Schneid,  male  and  female. 

n         PolariSf  Bdv. 
Colias  BeelOf  Lef.  3  males  and  female. 
II     Pelidne,  Bdv.  3  males. 
July  2l.—LyecBna  AquUo,  Bdv. 

Argynnii  Polaris,  Bdv.    One  male  and  one  female. 
July  29.— Koong-neow  Inlet  :— 

Chionobas  AsHmHiM,  But.    Female. 
Colias  PdidM,  Bdv.    Female. 
August  12. — Boute  from  Amadjuak  Bay  to  Lake  Amadjuak  : — 
Chrywphanus  HypophUeas,  Bdv. 
Lyccena  Aquilo,  Bdv. 
August  14.— Near  Lake  Mingo  :— . 

Chryaophanus  HypophlcBOS,  Bdv. 
Colias  Hastes,  Bdv. 

tt    Hecla,  Lef.  Male. 
Anarta  Richardaonii,  Curtis. 

Two  species  of  bumble-bees  were  also  collected  which  Dr.  Fletcher 
has  determined  as  Bombvs  strenuus,  Cr.  and  Bombus  sylvicolay  Kurby. 


*  Although  this  species  is  quite  within  the  range  whore  it  might  be  expected  to 
be  found,  this,  I  believe,  is  the  first  actual  Canadian  record  published. — J.  F. 
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To 

G.  M.  Dawsox,  C.M.G.,  LL.D.,  F.R.S , 

Director  of  Ike  Geological  Survey  of  Canada, 

Sir, — In  handiDg  yoa  the  accompanying  report,  I  should  mention 
that  it  does  not  by  any  means  represent  all  the  work  accomplished  in 
this  Laboratory  during  the  period  which  it  embraces — indeed  but 
little  more  than  half,  the  balance,  possessing  but  little  or  no  interest 
save  to  those  on  whose  behalf  it  was  carried  out,  having  been  alto- 
gether excluded. 

Many  of  the  minerals,  et  cetera,  referred  to  in  the  following  pages 
are,  as  may  be  readily  inferred  from  the  descriptions  and  analyses 
given,  of  considerable  economic  importance,  owing  to  their  application 
in  the  Arts  and  Manufactures. 

I  have  the  honour  to  be. 
Sir, 
Your  obedient  servant, 

G.  CHRISTIAN  HOFFMANN. 
Ottawa,  November  11,  1899. 
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Polycrase,  from  lot  19,  concession  9,  of  the  township  of  Calvin,  district  of 
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Slocan  Lake,  West  Kootenay  district,  B.C 14 

Beryl,  from  lot  13,  concession  4,  of  the  township  of  Calvin,  district  of 
Nipissing,  O 14 

Calcite,  from  lot  6,  concession  2,  of  the  township  of  March,  Carleton 
county,  O    15 

Fuchsite,  from  first  range  of  mountains  on  the  east  siie  of  Big  Salmon 
River,  a  tributary  of  the  Lewes,  just  below  Island  Lake,  Yukon  dis- 
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Jamesonite,  from  lot  30,  concession  2,  of  the  township  of  CUarendon,  Fron- 
tenac  county,  O 15 

Maj^nesite,  from  first  range  of  mountains  on  the  east  side  of  Big  Salmon 
River,  a  tributary  of  the  Lewes,  just  below  Island  Lake,  Yukon  dis- 
trict, B.C ., 15 

Marl,  from  Lac  k  la  Peinture,  township  of  Neigette,  Rimouski  county.  Q. .  16 

Rutile,  from  the  Irving  vein,  Mooeeland  gold  district,  Halifax  county,  N.  S.  16 

Stibnite,  from  the  Mountain  Chief  claim,  on  Cadwallader  Creek,  Lillooet 
district,  B.C 16 

Thinolite,  from  immediately  west  of  the  delta  of  the  Mackenzie  River, 
N.VV.T 16 

Titanite,  from  lot  21,  range  11,  of  the  township  of  Litchfield,  Pontiac 
county,  Q 17 

Tufa,  Calcareous,  from  the  southern  slope  of  Connaught  Mountain,  district 
ofYole,B.C 17 

Vivianite,  from  lot  25,  range  2,  of  the  township  of  Hatley,  Stanstead 
county,  Q    17 

III. —Rocks— 

Schist,  from  Sawmill  Ray,  Pilot  Bay  Village,  east  side  of  Kootenay  Lake, 
West  Kootenay  district,  B.  C 17 

IV. — Li  mestones— 

Limestone,   from    McLean's   quarry,    Lime    Brook,   Springville,    Pictou 

county,  N.S 18 

—  from  Robert  Corkum's  quarry,  Goat  Lake,  township  of  Chester, 

Lunenburg  county,  N.  S 18 
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PACK. 
IV.— Ll  MESTONKS— Con. 

Limestone  from  Edward  Lordley's  quarry,   Indian  Point,   township  of 

Lunenburg,  Lunenburg  county.  X.S.   19 

—  from  the  south-western  side  of  Hemlock  Lake,  township  of 

Gloucester,  Carleton  county,  0 19 

—  from  near  Kananaskis  Station,  north-east  quarter  of  section  25, 

township  24,  range  9,  west  of  the  5th  initial  meridian, 
district  of  Alberta,  N.W.T 2D 

—  from  a  quarry  at  the  north  end  of  Tunnel  Mountain,  district 

of  Alberta,  N.W.T 20 

v.— Iron  Orbs— 

Hematite,  from  near  the  mouth  of  Mabou  Harbour,  on  the  north  side,  Inver- 
ness county,  N.S 21 

VI.— Nickel  and  Cobalt— 

Pyrrhotite,  with  some  iron  and  copper-pyrites,  from  the  south-east  half  of 
lot  6,  range  2,  of  the  township  of  Calumet,  Pontia* 
county,  Q 39 

—  from  lot  12,  range  9,  of  the  township  of  Calumet,  Pontiac 

county,  Q 39 

—  from  lot  14,   range  6,  of   the  township  of  Ayhvin,   Ottawa 

county,  Q 39 

—  with  some  copper-pyrites,  from  one  of  the  Leviathan  group  of 

claims  on  Campbell  Creek,  east  side  of  Kootenay  Lake, 
West  Kootenay  district,  B.  C 40 

—  with  a  little  copi)er-pyrite8,  from  claim  R  and  K,  east  side  of 

Kootenay  Lake,   about  a  mile  north  of  Argenta,  West 
Kootenay  district,  B.C 40 

—  from  Kennedy  Lake,  west  coast  of  Vancouver  Island,  B.C 40 

—  with  copper- pyrites,  from  the  Two  Sisters  and  Crow  claim, 

—  Deer  Creek,  Clayoquot,  Vancouver  Island,  B.  C 45 

VII.— Gold  and  Silver  Ascays— 
Of  specimens  from  the — 

Province  of  Nova  Scotia 22 

—  New  Brunswick 2^ 

—  Quebec 25 

—  Ontario 27 

—  liritish  Columbia,  from  the : 

(1)  West  Kootenay  district 35 

(2)  Interior  plateau  region S6 

(3)  Coast  ranges  and  coast  region    38 

North-east  Territory 26 

North-west  Territory 32 

VIII.— Natcral  Waters— 

Water  from  a  well  on  the  farm  of  W.  J.  O'Neill,  lot  15,  concession  2,  of 

the  township  of  Fitzroy,  Carleton  county,  O 41 

—  from  a  boring  near  the  mouth  of  Pelican  River,  on  the  Athabasca 

River,  district  of  Alberta,  N.W.T 43 

—  from  a  boring  at  Victoria,  on  the  Saskatchewan  River,  below 

Edmonton,  district  of  Alljerta,  N.W.T 44 
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Pagb. 
VIII.— Natural  Waters— Continued. 

Water  from  a  sprinfi^  at  'TheG-ap,'  east  entrance  to  Grow  Nest  Pass, 

district  of  Alberta,  N.W.T 46 

—  from  Groodanough  Lake,  some  twenty-eight  miles  north  of  Clinton, 

Lillooet  district,  B.  C 48 

—  from  a  spring  near  St.  Peters,  Richmond  county,  N.  S 50 

—  from  a  boring  at  Eel  River  Crossing,  Restigouche  county,  X.B. .  50 

—  from  a  boring  at  Dunsinnane,  King's  county,  N.B 51 

—  from  a  spring  on  the  property  of  Edward  Tetu,  near  Montmagny 

Station,  Montmagny  county,  Q 51 

—  from  a  spring  in  St.  Ferdinand  d'Halifax,  Lake  William,  town- 

ship of  South  Halifax,  Megantic  county,  Q 52 

—  from  a  spring  on  the  farm  of  John  Kennedy,  on  the  south  half  of 

lot  1,  concession  A  of  Rideau  Front,  township  of  Nepean, 
Carleton  county,  O 53 

—  from  a  spring  on  lot  21,  concession  3,  of  the  township  of  Huntley, 

Carleton  county,  O  53 

—  from  a  boring  in  the  town    of    Souris,   Brandon,   province   of 

Manitoba 54 

—  from  a  spring  near  Nakusp,  east  side  of  Upper  Arrow  Lake,  West 

Kootenay  district,  B.C 54 

IX.— M18CELLANKOU8  Examinations— 

Clay,  from  Big  Pond,  Cape  Breton  county,  N.S 56 

—    from  lot  45,  range  4,  of  the  township  of  Macp^,  county  of  Rimouski  Q.  55 
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SECTION  OF  CHEMISTRY  AND  MINERALOGY. 


MISCELLANEOUS  MINERALS. 

L  Celestite. 

A  milk-white,  pearly,  translucent,  radiating  columnar,  massive 
celestite,  is  met  with,  forming  a  vein  traversing  Laurentian  strata, 
on  the  seventh  lot  of  the  tenth  concession  of  the  township  of  Bagot 
Renfrew  county,  in  the  province  of  Ontario.  The  vein,  which  has 
been  traced  for  over  two  hundred  yards,  has  been  stripped  at  several 
points  along  its  course  for  a  distance  of  some  sixty  feet  and  found  to 
have  a  width  of  from  eight  to  ten  feet.  There  are  also  indications,  it 
is  said,  of  the  existence  of  another  vein  of  this  mineral  running  parallel 
with,  and  not  far  removed  from,  this  one. 

Mr.  R.  A.  A.  Johnston  found  the  mineral  to  have  a  specific  gravity, 
at  15*5''  C,  of  3-994,  and,  agreeably  with  the  results  of  his  analysis 
(employing  the  ammonium  chromate  method  for  the  separation  of  the 
alkaline  earths),  the  following  composition  (after  drying  at  100"  C. — 
Hygroscopic  water  =  0-06  per  cent) — 

Sulphur  trioxide 42*09 

Strontia 4830 

Baryta 9-44 

Lime trace. 

99-83 

Allowing  for  an  evidently  slight  deficiency  in  the  amount  of  sulphur 
trioxide  found,  the  constitution  of  the  mineral  may  be  thus  repre- 
sented : — 

Strontium  8uli>hate     85*63 

Barium  sulphate 14"38 

Calcium  sulphate trace, 

100-01 
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2.    HUBNERITE. 

This  mineral  has  been  met  with,  in  situ,  at  Emerald,  on  Tom 
Murphy's  Brook — a  small  stream  about  midway  between  Pine  and 
Coady  brooks,  and  all  flowing  into  Big  Brook — about  nine  miles,  by 
road,  from  Margaree  Forks,  Inverness  county,  in  the  province  of  Nova 
Scotia.  It  was  here  found,  associated  with  small  quantities  of  chalco- 
pyrite  and  a  very  little  pale  yellow  hydrous  mica,  irregularly  dis- 
tributed through  a  mass  of  light  grayish-white,  translucent  quartz, 
weighing  about  a  ton  and  a  half,  found  lying  at  the  outcrop  of  a  lenti- 
cular vein  of  a  similar  quartz,  of  some  two  feet  and  a  half  to  three 
feet  in  width,  cutting  a  gneissic  or  granitic  rock  of  Pre-Cambrian  age. 
The  detached  quartz  mass  afforded,  it  has  been  variously  estimated, 
from  three  hundred  to  five  hundred  pounds  of  dressed  material.  The 
vein,  however,  contained  but  a  comparatively  small  scattering  of  the 
mineral,  and  that  only  for  about  a  couple  of  feet  in. 

It  occurs  in  the  quartz  in  the  form  of  narrow  seams  and  small 
irregular  masses  having  a  coarsely  laminated  structure  ;  has  a  brown- 
ish-black colour, a  submetallic  lustre, breaks  with  a  small  subconchoidal 
fracture  and  affords  a  brownish-yellow  streak.  Mr.  R.  A  A.  Johnston 
found  it  to  have  a  specific  gravity,  at  15-5°C.,  of  6-975,  and,  con- 
formably with  the  results  of  his  analysis — conducted  upon  carefully 
selected  material — the  undermentioned  composition  : — 

Tungsten  trioxide 74  "28 

Molybdenum  trioxide trace. 

Manganous  oxide 2273 

Ferrous  oxide 0'47 

Lime 0*02 

Magnesia  0*86 

Silica 1-33 

99-69 

3.  Hydromagnesite. 

This  species,  now  for  the  first  time  identified  as  occurring  in  Canada, 
has  been  met  with  in  considerable  abundance  in  the  immediate  vicinity 
of  the  108-mile  House  on  the  Cariboo  road,  ninety-three  miles  north 
of  Ashcroft,  Lillooet  district,  in  the  province  of  British  Columbia, 
where  it  forms  three  or  four  deposits  of  from  fifty  to  one  hundred  feet 
across,  standing  a  foot  or  more  above  the  level  of  the  surrounding 
surface,  and  is  also  traceable  from  the  one  to  the  other  of  these 
deposits  over  an  area  of  probably  fifty  or  more  acres  of  ground.  A 
shaft  sunk  on  one  of  these  deposits  passed  through — first,  close  upon 
hve  feet  of  the  pure  white  material ;  then,  a  layer  of  about  six  inches 
of  the  same  of  a  somewhat  yellowish  colour ;  then,  another  layer  of 
some  three  feet  of  the  pure  white  material ;  then,  another  layer  of 
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about  eighteen  inches  of  the  yellowish  coloured  material ;  then,  another, 
apparently  thin,  layer  of  the  pure  white  material ;  finally  reaching, 
what  evidently  constitutes  the  bed  of  the  deposit,  a  dark  coloured  mud 
containing  a  few  more  or  less  well  preserved  shells.  On  another  of 
these  deposits,  a  shaft  was  carried,  it  is  said,  to  a  depth  of  thirty  feet 
without  the  bottom  being  reached. 

The  material  examined  consisted  of  a  pure  white,  more  or  less  firmly 
compacted,  yet  readily  friable,  aggregate  of  very  fine  crystalline  par- 
ticles with  a  few  delicate,  intermingled  rootlets.  Its  analysis  afforded 
^Ir.  R.  A.  A.  Johnston  the  following  results : — 

Carbon  dioxide 37'03 

Magnesia 43*71 

Lime...^ 010 

Alumina 002 

Ferric  oxide 004 

Phosphorus  pentoxide 0*30 

Sih'ca,  soluble 038 

Water,  with  a  little  organic  matter 1779 

Insoluble  residue 1"53 

100-90 
The  insoluble  residue  consisted  of  : 

Silica 1'.% 

Alumina 0"  10 

Ferric  oxide 0  03 

Lime 003 

Magnesia 0'02 

1-53 
The  origin  of  these  deposits  of  hydromagnesite  may,  it  is  conjectured, 
be  connected  with  the  occurrence  of  the  later  Tertiary  volcanic  rocks — 
basalts,  et  cetera,  which,  according  to  Dr.  G.  M.   Dawson,  are  abun- 
dantly represented  in  the  area  of  country  above  referred  to. 

Another  series  of  some  three  or  more  deposits  of  hydromagnesite 
has  more  recently  been  discovered  by  Mr.  J.  C.  Gwillim  some  675 
miles  north-west  of  the  above-mentioned  locality,  in  a  depression  run- 
ning north-west  for  about  a  mile  back  of  Atlin  City  townsite,  on  the 
east  side  of  Atlin  Lake,  in  Cassiar  district.  Of  these  deposits,  one, 
the  largest,  has  an  area  of  some  two  acres  and  a-half,  and  two  have  an 
area  of  about  one  acre,  whilst  the  others  are  less  ext€nsive.  As  in 
the  case  of  those  above  described,  they  present  the  appearance  of 
raised  deposits,  their  surfaces  being  two  to  three  feet  above  the  level 
of  the  swamp-muck  or  mud  flat  in  which  they  lie.  Nothing  has 
been  done  towards  ascertaining  the  thickness  of  these  deposits  beyond 
the  sinking,  in  one  instance,  of  a  pit  to  the  depth  of  five  feet  just  outside 
the  edge  of  one  of  the  one-acre  deposits,  and  this,  as  far  as  it  went> 
passed  only  through  a  pure  white  hydromagnesite.     Large  exposures  of 
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a  more  or  less  pure  magnesite  rock,  as  also  of  serpentinized  rocks 
occur,  it  may  be  observed,  in  the  immediate  vicinity  of  thess  deposits. 

4.  Natron. 
A  very  considerable  deposit  of  natron,  a  mineral  not  previously 
recognised  as  occurring  in  Canada,  has  been  met  with  in  Goodenough 
Lake,  about  twenty-eight  miles  due  north  of  Clinton,  Lillooet  district, 
in  the  province  of  British  Columbia.  The  deposit^  at  the  time  of  its 
examination — the  close  of  the  dry  season — was  found  to  cover  the 
whole  of  the  bottom  of  the  lake,  which  has  an  area  of  not  less  than 
twenty  acres,  up  to  within  eight  or  ten  feet  of  its  margin,  and  to  have 
a  fairly  uniform  thickness  of  from  seven  and  a  half  to  eight  and  a  half 
inches,  but  to  thin  down  at  the  edge  to  about  two  inches.  It  was 
covered  by  about  three  inches  of  water,  but  in  the  spring  and  early 
summer,  after  the  melting  of  the  snow,  this  is  said  to  be  increased  to  a 
depth  of  some  three  feet,  more  or  less.  The  deposit  would,  it  has  been 
estimated,  represent,  approximately,  twenty  thousand  tons  of  material. 
Natural  soda  also  occurs  in  Last  Chance  Lake,  a  sheet  of  water  some 
eight  miles  distant,  in  a  north-east  direction,  from  Goodenough  Lake, 
but  in  this  instance  the  soda,  at  present,  only  forms  small  detached 
masses  on  certain  parts  of  the  bottom  of  the  lake,  although  the  Indians 
residing  in  this  locality  state  that  the  deposit  at  one  time  covered  the 
entire  bed  of  the  lake  to  a  depth,  of  at  least,  six  inches.  There  are 
other  shallow  lakes,  not  far  removed  from  these,  in  this  section  of  the 
country,  which  have  not,  as  yet,  been  examined,  but  which  may  not 
improbably  also  prove  to  be  of  the  same  character  as  those  above  re- 
ferred to. 

The  specimen  examined,  a  large  cake  of  the  material  of  close  upon 
seven  inches  in  thickness,  was  translucent  and  perfectly  colourless, 
save  and  excepting  at  and  a  little  above  where  it  had  been  in  con- 
tact with  the  clayey  stratum  upon  which  it  had  formed,  and  here  it 
exhibited  a  faint  greenish-white  colouration.  Its  analysis  afforded 
Mr.  R.  A.  A.  Johnston  as  follows  : — 

Soda 21-36 

Ammonia,  very  small  quantity undet. 

Sulphur  trioxide 0'08 

Phosphorus  i)entoxide 0*01 

Boron  trioxide     trace. 

Carbon  dioxide,  expelled  on  ignition 0*29 

Carbon  dioxide,  in  ignited  residue 1517 

Chlorine 001 

Silica 001 

Water  (direct  estimation) ()3"03 


99-96 
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Corresponding  to, — the  silica  being  disregarded  : 

Sodium  carbonate 3554 

Sodium  bicarbonate 1-34 

Sodium  sulphate 0"  14 

Sodium  chloride 002 

Sodium  metaborate trace. 

Sodium-hydrogen -ammonium  phosphate 0  02 

Water 6289 

99 -.95 

The  mud,  referred  to  above  as  the  clayey  stratum  upon  which  the 
natron  deposited  rested,  was  of  a  dark  greenish-gray  colour,  but  on 
exposure  to  the  light  speedily  assumed  paler  shades,  and  ultimately 
became  light  greenish-scray.  Through  it  were  distributed  numerous 
fine  grains  and  coarse  rounded  particles  and  fragments  of  colourless 
transparent  natron.  Its  examination,  by  Mr.  F.  G.  Wait,  showed  it 
to  have,  approximately,  the  following  composition  : — Water,  at  100°C 
42-0  ;  salts  removable  by  water,  17-0  ;  salts  removable  by  hydrochloric 
acid,  20-0;  argillaceous  matter  with  a  little  grit,  21-0=100-0.  The 
portion  soluble  in  water,  contained  a  large  quantity  of  soda,  small 
quantities  of  potassa,  lime  and  magnesia,  and  traces  of  alumina  and 
ferrous  oxide,  together  with  a  large  quantity  of  carbonic  acid,  a  some- 
what large  quantity  of  chlorine,  and  very  small  quantities  of  sulphuric 
and  phosphoric  acids,  and  a  trace  of  silica.  The  chief  constituent 
removed  by  water  evidently  being  carbonate  o£  soda.  The  portion 
removed  by  the  after  treatment  with  hydrochloric  acid,  contained  a 
large  quantity  of  ferrous  oxide,  somewhat  large  quantities  of  lime  and 
magnesia,  and  a  small  quantity  of  alumina,  together  with  a  rather 
large  quantity  of  carbonic  acid,  and  a  small  quantity  of  sulphuric  acid 
and  of  silica.  The  residue  left  after  treatment  with  water  and  acid, 
proved  to  be  a  highly  plastic  clay,  containing  a  large  proportion  of 
exceedingly  fine  scaly  kaolinite,  through  which  was  disseminated  small 
quantities  of  grit  consisting,  for  the  most  part,  of  minute  grains  of 
translucent  quartz,  with  some  few  others  of  felspar,  a  few  equally 
minute  crystals  of  hornblende,  and  a  few  scales  of  mica. 

The  analysis  of  the  water  of  the  lake  in  which  this  natron  deposit 
occurs,  is  given  beyond. — page  48. 

These  soda  lakes,  which  are  situate,  approximately,  some  twenty-two 
miles  south-south-west  of  the  site  of  the  hydromagnesite  locality,  re- 
ferred to  on  a  previous  page,  occupy,  it  may  be  mentioned,  according  to 
Dr.  G.  M.  Dawson,  shallow  depressions  in  the  later  Tertiary  basaltic 
plateau  of  this  part  of  the  interior  of  British  Columbia. 
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5.   POLYCRASE. 

Fine  examples,  of  what  on  examination  by  Mr.  R.  A.  A.  Johnston 
proved  to  be  polycrase — a  mineral  not  previously  identified  as  occurr- 
ing in  Canada,  have  been  found  by  Mr.  C.  W.  Willimott,  on  the  nine- 
teenth lot  of  the  ninth  concession  of  the  township  of  Calvin,  district  of 
Nipissing,  in  the  province  of  Ontario,  where  it  occurs  in  the  form  of 
crystalline  masses — one  of  which  weighed  rather  more  than  seven 
hundred  grams — associated  with  xenotime,  a  highly  altered,  cleavable 
massive  form  of  magnetite,  and  small  quantities  of  a  brownish-red 
spessartite,  in  a  coarse  granite  vein  of  some  twenty  feet  in  width,  com- 
posed of  quartz,  microcline,  albite  or  oligoclase,  muscovite  and  biotite, 
which  is  there  found  cutting  a  reddish,  fine  grained,  hornblendic 
gneiss. 

The  mineral  has  a  pitch-black  colour  ;  an  uneven,  in  parts  subcon- 
choidal  fracture ;  a  resinous  lustre  ;  is  brittle  ;  and  affords  a  grayish- 
brown  streak.     Its  specific  gravity,  at  15*5'C.,  is  4*842. 

A  very  carefully  conducted  qualitative  analysis  showed  it  to  con- 
tain— Niobic  oxide,  large  amount ;  tantalic  oxide,  somewhat  small 
amount ;  titanic  oxide,  large  amount ;  yttrium  oxide,  somewhat  small 
amount ;  thorium  oxide,  small  amount ;  stannic  oxide,  trace ;  cerous 
oxide,  small  amount ;  lanthanum  oxide,  small  amount ;  didymium 
oxide,  small  amount ;  uranous  oxide,  small  amount ;  ferrous  oxide, 
small  amount ;  magnesia,  trace ;  water,  very  small  amount.  Zirconia 
was  sought  for,  and  found  to  be  absent. 

MINERALOGICAL  NOTES. 

1. — Arsenic,  Native. — A  fine-granular  massive  variety  of  this  mineral 
occurs,  as  first  observed  by  Mr.  R.  W.  Brock,  in  reniform  no- 
dules, with  arsenopyrite,  pyrrhotite,  pyrite,  et  cetera,  in  veins  of 
calcite  traversing  a  more  or  less  quanzose  gneiss,  or  mica-schist, 
at  the  L.  H.  gold  claim,  on  Eight-mile  Creek,  east  side  of  Slocan 
Lake,  in  the  West  Kootenay  district  of  the  province  of  British 
Columbia. 

2. — ^Beryl.  Large,  but  for  the  most  part  very  imperfect,  crystals  of  a 
yellow  variety  of  this  mineral  have  been  found  by  Mr.  C.  W. 
Willimott,  associated  with  black  tourmaline  and  spessartite,  in  a 
coarse  granite  vein  on  the  thirteenth  lot  of  the  fourth  concession 
of  the  township  of  Calvin,  in  the  district  of  Nipissing,  province 
of  Ontario.    One  of  the  finest  specimens  obtained  from  this  vein 
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is  in  the  form  of  a  rough  hexagonal  prism  measuring  six  by  six 
and  a-half  centimetres  in  its  diameters,  consisting  of  a  slightly 
altered  beryl  of  a  straw-yellow,  in  parts  honey-yellow,  colour, 
subtranslucent,  and  having  a  waxy  lustre,  in  large  part  replaced 
by  a  light,  at  times  somewhat  dark,  grayish-white  quartz. 

3. — Caloite.  Large  cleavable  masses  of  a  colourless,  transparent, — in 
parts  pale  purplish  and  semi-transparent,  calcite  have  been  met 
with  by  Mr.  C.  W.  Willimott,  in  a  white,  moderately  coarse  to 
coarse  crystalline,  more  or  less  graphitic,  limestone,  occurring  on 
the  sixth  lot  of  the  second  concession  of  the  township  of  March, 
Carle  ton  county,  in  the  province  of  Ontario.  This  calcite,  in 
many  instances,  exhibits  twinning  in  a  direction  paralled  with 
that  of  the  basal  plane  and  which,  by  frequent  repetition,  occa- 
sionally gives  a  laminated  appearance  to  the  mineral. 

4. — Fuchsite.  A  bright  apple-green  to  emerald-green  chromiferous 
muscovite,  which  has  been  identified  by  Mr.  R.  A.  A.  Johnston, 
as  fuchsite,  occurs  in  the  form  of  fine  scaley  aggregations,  with 
small  particles  and  masses  of  chromite,  and  grains  and  small 
irregular  veins  of  colourless  translucent  quartz,  distributed  through 
a  granular  maspive  magnesite  which  is  found  in  the  first  range  of 
mountains  on  the  east  side  of  Big  Salmon  River,  a  tributary  of 
the  Lewes,  just  below  Island  Lake,  in  the  Yukon  district,  North- 
west Territory.  This  variety  of  muscovite  has  also  been  recog- 
nized as  occurring  in  the  form  of  fine  scales,  disseminated  through 
a  massive  magnesite  which  is  found  some  three  hundred  miles 
north-west  of  the  last  mentioned  locality,  on  the  east  side  of  the 
Yukon,  about  a  mile  and  a-half  above  Indian  River ;  and  in  a 
north-easterly  direction  from  this  a^ain,  it  occurs,  in  similar  fine 
scales,  scattered  through  a  white  dolomite  which  is  met  with 
about  a  mile  and  a-half  above  the  mouth  of  Hunker  Creek,  a 
tributary  of  the  Klondike  River — also  in  the  Yukon  district. 

5. — Jamesonite.  A  steelrgray  fibrous  massive  form  of  this  mineral 
occurs,  associated  with  pyrite  and  pyrrhotite,  in  a  gangue  of  gray- 
ish-white crystalline  dolomite,  on  the  thirtieth  lot  of  the  second 
concession  of  the  township  of  Clarendon,  Frontenac  county,  in 
the  province  of  Ontario. 

6. — Magnesite.  This  mineral  has  been  met  with,  by  Mr.  R.  G.  Mc- 
Connell,  in  very  considerable  abundance,  in  the  first  range  of 
mountains  on  the  east  side  of  Big  Salmon  River,  a  tributary 
of  the  Lewes,  just  below  Island  Lake,  in  the  Yukon  district, 


Digitized  by 


Googh 


16    R  GEOLOGICAL   SURVEY   OP   CANADA. 

North-west  Teiritory,  where  it  occurs  in  the  form  of  heavy  bands 
— which  are,  in  some  instances,  in  parts,  fifty  feet  or  more  in 
thickness — associated  with  dark  and  light  coloured,  partly  altered, 
slates,  greenish  schists,  and  serpentine.  The  rock,  which  is 
strongly  coherent,  is  made  up  of  brilliant  cleavable  grains  of  a 
grayish-white,  at  times  almost  colourless,  ferruginous  magnesite, 
and  through  it  irregularly  distributed,  occur  fine  scaly  aggreg^^ 
tions  of  a  bright  apple-green  to  emerald-green  chromiferous  mus- 
covite — fuchsite,  small  particles  and  masses  of  chromite,  and 
grains  and  small  irregular  veins  of  colourless  translucent  quartz. 
A  very  similar  magnesite  rock  has  also  been  found  by  Mr.  Mc- 
Connell,  in  the  same  district,  associated  with  rocks  of  much  the 
same  character  as  those  above  referred  to,  some  three  hundred 
miles  north-west  of  the  foregoing  locality,  on  the  east  side  of  the 
Yukon,  about  a  mile  and  a-half  above  Indian  River. 

7. — Marl.  A  sample  of  a  very  pure,  light  grayish — when  air-dried, 
shell  marl  has  been  received  from  Mr.  J.  Obalski,  which  occurs 
in  some  quantity  at  Lac  k  la  Peinture,  in  the  township  of  Neigette, 
Rimouski  county,  in  the  province  of  Quebec. 

8. — Rutile.  A  prismatic  and  massive  form  of  black  rutile — possibly 
referable  to  nigrine  or  ilraenorutile — has  been  identified  by  Mr. 
R.  A.  A.  Johnston,  in  some  samples  of  auriferous  quartz  vein- 
stone, collected  by  Mr.  E.  R.  Faribault,  from  the  Irving  vein  or 
lead,  in  the  Mooseland  gold  district,  Halifax  county,  in  the 
province  of  Nova  Scotia. 

9. — Stibnite.  Has  been  met  with  in  the  form  of  fine  granular  and 
radiating  columnar  masses,  distributed  through  a  gangue  of  white 
cryptocrystalline  quartz,  at  the  Mountain  Chief  claim,  on  Cad- 
wallader  Creek,  a  stream  flowing  into  Upper  Bridge  River, 
Lillooet  district,  in  the  province  of  British  Columbia. 

10. — Thinolite.  Among  other  specimens  collected  by  the  Count  de 
Sainville  in  the  course  of  his  exploration — 1889-94,  of  the  delta 
of  the  Mackenzie  River,  North-west  Territory,  was  one  found  by 
him,  immediately  west  of  the  delta,  in  a  disintegrated  clay  shale 
of  Cretaceous  age.^  It  consists  of  a  stellar  aggregate  of  more  or 
less  acute,  quadrilateral,  pyramidal  forms  of  a  pseudomorphous 
calcium  carbonate  of  some  six  centimetres  across,  exteriorly  of  a 
dark  brown  colour  and  dull  earthy  lustre,  but  interiorly  of  a 
yellowish-brown  colour,  a  vitreous  lustre,  and  exhibiting  a  very 
finely  crystalline  structure. 
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1 1. — Titanite.  Remarkably  fine  large  lustrous  contact-twins  of  black 
titanite,  have  been  found  by  Mr.  C.  W.  Willimott,  in  a  vein 
composed  of  orthoclase,  scapolite,  pyroxene,  and  calcite,  with  some 
quartz  and  mica,  cutting  granite  on  the  twenty-first  lot  of  the 
eleventh  range  of  the  township  of  Litchfield,  Pontiac  county,  in 
the  province  of  Quebec. 

1 2. — Tufa,  Calcareous.  This  substance  has  been  met  with,  constituting 
what  is  apparently  a  large  deposit,  on  the  southern  slope  of  Con- 
naught  Mountain,  about  eleven  miles  north-east  of  the  head  of 
Okanagan  Lake,  district  of  Tale,  in  the  province  of  British 
Columbia. 

13. — Vivianite.  Some  very  good  specimens,  of  what  on  examination 
proved  to  be  an  earthy  form  of  this  mineral,  have  been  received 
from  Mr.  John  Blue,  Superintendent  of  the  Eustis  Mining  Com- 
pany, with  the  information  that  the  same  had  been  met  with,  in 
a  bed  of  laminated  clay,  some  three  or  four  feet  or  more  beneath 
a  gravelly  soil,  in  sinking  a  pit  on  the  left  bank  of  the  Massawippi 
River,  on  the  twenty-fifth  lot  of  the  second  range  of  the  township 
of  Hatley,  Stanstead  county,  in  the  province  of  Quebec.  The 
mineral  has  also  been  observed  in  other  places,  not  far  from  the 
one  in  question,  in  an  extension  of  the  same  deposit  of  clay,  both 
on  this  and  the  right  bank  of  the  river.  The  hydrous  ferrous 
phosphate,  which  is  unevenly  distributed  through  the  clay,  is, 
when  first  taken  out,  perfectly  white,  but  on  exposure  to  the 
atmosphere  rapidly  assumes  a  fine  bright  blue  colour. 

ROCKS. 
1. — A  fine-crystalline  bluish-gray  schist.     From  Sawmill  Bay,  Pilot 
Bay  village,  east  side  of  Kootenay  Lake,  West  Kootenay  district, 
province  of  British  Columbia.    Collected  by  Mr.  R.  G.  McConnell, 
September  7, 1897. 

Its  analysis  afforded  Mr.   R.  A.  A.  Johnston,  the  following 

results : — 

Silica 69-50 

Alumina 15*05 

Ferric  oxide 0*27 

Ferrous  oxide 2*38 

Manganous  oxide trace. 

Lime 110 

Magnesia 3*20 

Potaasa 4*75 

Soda 2-85 

Water  (direct  estimation) 0*50 

99-60 
The  specific  gravity,  at  15'5''C.,  was  found  to  be  2*693. 
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LIMESTONES. 

(Continued  from  page  21  B.  of  the  last  Annual  Report  of  this 
Survey — vol.  ix.,  1896.) 

1. — From  McLean's  quarry,  Lime  Brook,  Springville,  Pictou  county, 
province  of  Nova  Scotia.  Geological  position — Lower  Carboni- 
ferous.    Collected  by  Dr.  H.  M.  Ami,  1896. 

A  faint  purplish-gray,  compact,  massive  limestone.  Its  analysis 
afforded  Mr.  Wait  the  following  results : 

(After  drying  at  100"  C. — Hygroscopic  water  =  0*08  per  cent.) 

Carbonate  of  lime 97'04 

11  magneflia 1*09 

M  iron 0*26 

It  manganese 0*44 

Sulphate  of  lime  003  ' 

Alumina. 0'19 

Silica,  soluble 0-14   \      1-39 

Insoluble  mineral  matter ..1*01 

Organic  matter 002, 

100-22 

2. — From  Mr.  Robert  Corkum's  quarry  at  Goat  Lake,  township  of 
Chester,  Lunenburg  county,  province  of  Nova  Scotia.  Geological 
position — Lower  Carboniferous.  Collected  by  Mr.  K  R.  Fan. 
bault,  1896. 

A  light  to  dark-gray,  compact,  massive  limestone,  with  occa- 
sional minute  veinings  and  small  inclusions  of  white  crystalline 
calcite.  An  analysis,  by  Mr.  Wait,  showed  it  to  have  the  follow- 
ing composition : 

(After  drying  at  100*  C. — Hygroscopic  watersrrOOT  per  centw) 

Carbonate  of  lime 9708 

II  magnesia 0  92 

II  iron 0"68 

II  manganese 0'6S 

Sulphate  of  lime 007 

Alumina 0-34 

•      Silica,  soluble .     OaS   \      111 

Insoluble  mineral  matter. —  0'5S 

Organic  matter. 0'14  . 

100-27 

This  stone  has  been  wrought  to  a  considerable  extent,  chiefly, 
if  not  solely,  for  the  manufacture  of  lime. 
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3. — From  Captain  Edward  Lordlaj's  quarry  at  Indian  Pointy  township 
of  Lunenburg,  Lunenburg  county,  province  of  Nova  Scotia.  Geo- 
logical position — Lower  Carboniferous.  Collected  by  Mr.  E.  R. 
Faribault,  1896. 

A  somewhat  light-gray,  compact,  massive  limestone  with,  here 
and  there,  small  inclusions  of  white  crystalline  calcite.  Its  com? 
position  was  found,  by  Mr.  Wait,  to  be  as  follows  : 

(After  drying  at  100°  C. — Hygroscopic  water  =  0*12  per  cent.) 
Carbonate  of  lime 97'21 


magneflia . 
iron. ...... 


It  manganese 

Sulphate  of  lime 007  "^ 

Alumina 0*41 

Silica,  soluble 002 

Insoluble  mineral  matter 0*49 

Organic  matter 0;11 


0-66 
0*48 
0-68 


110 


99-92 


4.- 


This  stone  is  used  for  the  manufacture  of  lime. 

-From  an  outcrop  on  the  south-western  side  of  Hemlock  Lake, 
township  of  Gloucester,  Carleton  county,  province  of  Ontario. 
Creological  position — Chazy  formation,  Cambro-Silurian.  Examin- 
ed for  Mr.  T.  M.  Clark. 

A  very  fine  grained  and  compact,  greenish-gray, — ^yellowish- 
brown  and  reddish-brown  weathering,  massive  limestone.  An 
analysis  by  Mr.  Johnston,  showed  it  to  have  the  following  com- 
position : 

(After  dr3ring  at  100°  C. — Hygroscopic  water  =  0*98  per  cent.) 


Lime 19 

Magnesia 10 

Alumina 0 

Ferric  oxide . .   0 

Ferrous  oxide 1 

ManganouB  oxide... 0 

Carbonic  anhydride 26 

Sulphuric  anhydride 0 

Phosphoric  anhydride 0 

Silica,  soluble 0 

Water 0 

Insoluble  mineral  matter S8 


78 
56 
75 
27 

n 

88 
08 
07 
14 
60 
20 
81 


99*80 


n 
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The  insoluble  mineral  matter  consisting  of : 

Silica 24-20 

Alumina 6'77 

Ferric  oxide 3*23 

Magnesia 1*47 

Potassa 1-46 

Soda 015 

Water  (ignition) 1-68 


38*81 
The  band  from  which  this  argillaceous  magnesian  limestone  was 
taken,  has  been  supposed  to  be  an  extension  of  the  beds  affording 
a  cement-stone,  which  are  worked  by  Mr.  C.  B.  Wright  on  the 
thirty-fourth  lot  of  the  first  concession,  Ottawa  Front,  of  Nepean 
township,  in  the  above  mentioned  county  of  Carleton. 
-From  a  quarry  near  Kananaskis  station  on  the  line  of  the  Cana- 
dian Pacific  Railway,  north-east  quarter  of  section  25,  township 
24,  range  9,  west  of  the  fifth  initial  meridian,  district  of  Alberta, 
North-west  Territory.     Received  from  Mr.  William  Pearce. 

A  light  grayish,  somewhat  coarse  crystalline,  massive  limestone. 
Its  analysis  afforded  Mr.  Wait,  as  follows  : 

(After  drying  at  100"  C. — Hygroscopic  water  =  0*04  per  oent^) 

Carbonate  of  lime 98*27 

II  magnesia 1*11 

n  iron 0*05 

Sulphate  of  lime 008' 

Alumina. 0'09 

Silica,  soluble 003 

Insoluble  mineral  matter 0*06 


0*26 


This  stone  is  used  for  the  manufacture  of  lime. 
6. — From  a  quarry  at  the  north  end  of  Tunnel  Mountain,  district  of 
Alberta,  North-west  Territory.      Received   from   Mr.    William 
Pearce. 

A  dark  gray  compact,  massive  limestone.     An  analysis  by  Mr. 
Wait,  gave  : 

(After  drying  at  100*  C. — Hygroscopic  water  =  0*04  per  cent.) 

Carbonate  of  lime. 83*77 

M  magnesia 6*40 

II  iron 0*06 

Sulphate  of  lime. .', 0-07' 

Alumina 0*02 

Silica,  soluble 003  -      1*33 

Insoluble  mineral  matter 1*06 

Organic  matter  ....   0*  16^ 

100*68 
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This  stone  is  employed  for  the  manufacture  of  lime. 

The  same  band  of  limestone  is  found,  to  the  north  of  the  above 
mentioned  locality,  in  Stony  Squaw  Mountain,  and  attain,  in 
Bundle  Mountain — in  the  same  district. 


IRON  ORES. 

1. — Hematite.  From  near  the  mouth  of  Mabou  Harbour,  about  half 
a  ,mile  to  a  mile  inland,  on  the  north  side,  Inverness  county, 
province  of  Nova  Scotia.     Examined  for  Mr.  John  McKeen. 

A  massive  red  hematite,  through  which  was  distributed  a  few 
fragments  of  shells.     Mr.  Wait  found  it  to  contain  : 

Metallic  iron 38-36  per  cent. 

PhoephoruB 060       u 

Insoluble  matter 25*94        n 

2. — Hematite.     From  the  same  locality  as  the  preceding  specimen. 

A  massive  red  hematite,  with,  here  and  there,  a  few  embedded 
fragments  of  shells.     Determinations  by  Mr.  Wait  gave  : 

Metallic  iron 48*30  per  cent. 

Phosphorus 0*40        n 

Insoluble  matter 22*93        n 

3. — Hematite.     From  the  same  locality  as  the  two  preceding  specimens. 

A  massive  red  hematite,  containing,  in  parts,  a  few  embedded 
fragments  of  shells.  A  partial  analysis  by  Mr.  Wait  showed  it 
to  contain : 

Ferric  oxide 59*51  per  cent. 

Maiiganous  oxide 0*03        n 

Phosphoric  add 1  "28        n 

Sulphur trace. 

Insoluble  matter 23*59        .> 

Metallic  iron. 41  '66        n 

Phosphorus 0*56        n 


GOLD  AND  SILVER  ASSAYS. 

These  were  all  conducted  by  Mr.  R.  A.  A.  Johnston. 

As  explanatory  of  the  numerous  instances  in  which  no  trace 
of  either  gold  or  silver  was  found,  it  may  be  mentioned  that  in 
nearly  all  these  cases  the  assay  was  carried  out  by  special  request. 
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Pboyikcb  of  Nova  Scotia. 

1. — From  a  vein  on  Comey  Brook,  about  a  mile  and  a  half  from  ite 

mouth,  Inverness  county.     Examined  for  Mr.  M.  J.  Doucet. 

A  coarse  crystldline  white  calcite,  carrying  small  quantities  of 

galena.     The  latter,  freed  from  all  gangue,  was  found  to  contain : 

Gold none. 

Silver .  .5'833  oanoee  to  the  ton  of  2,000  lbs. 

2. — From  near  Whycocomagh,  Inverness  county. 

An  association  of  white  crystalline  limestone  with  a  greenish- 
black  chloritic  mineral,  carrying  very  small  quantities  of  inm- 
pyrites. 

It  oontained  neither  gold  nor  silver. 

3. — This,  and  the  three  following  specimens  are  from  McFherson's 
farm,  Whycocomagh,  Inverness  county.  Examined  for  Mr. 
Charles  McKay.  A  rust-stained  quartzite.  The  sample,  a  single 
fragment,  weighed  four  ounces. 

It  contained  neither  gold  nor  silver. 

4. — A  conglomerate,  the  component  pebbles  of  which  consisted,  for 
the  most  part,  of  white  quartz  and   reddish- white  felspar.     The 
sample,  consisting  of  two  fragments,  weighed  eleven  ounces. 
It  oontained  neither  gold  nor  silver. 

6. — A  greenish-gray  serpentine  limestone,  carrying  iron-pyrites.    The 

sample,  a  single  fragment,  weighed  one  pound  eight  ounces. 

It  contained  neither  gold  nor  silver. 

6. — A  conglomerate,  the  component  pebbles  of  which  consisted,  for 
the  most  part,  of  quartz  and  felspar.  The  sample,  consisting  of 
six  fragments,  weighed  eleven  ounces. 

It  contained  neither  gold  nor  silver. 

7. — From  Victoria  county.     This,  and  the  following  specimen,  was 

examined  for  Mr.  Charles  Moffi&tt. 

An  association  of  white  quartz  with  a  brownish-black  mica, 

carrying  small  quantities  of  copper-pyrites.     Weight  of  sample,  a 

single  fragment,  two  ounces  and  a  half.    It  was  found  to  contain  : 

Gold trace. 

Silver 0175  of  an  ounce  to  the  ton  of  2,000  lbs. 

8. — From  the  same  locality  as  the  preceding  specimen. 

A  white  subtranslucent  quartz,  carrying  a  few  particles  of  iron- 
pyrites.  Weight  of  sample,  a  single  fragment,  an  ounce  and  a 
half. 

It  oontained  neither  gold  nor  silver. 
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9. — ^This,  and  the  two  following  specimens  are  from  quartz  veins 
traversing  the  rocks  of  the  George  River  limestone,  immediately 
north-west  of  George  River,  Cape  Breton  county.  They  were 
examined  for  Mr.  Colin  Chisholm. 

A  white  subtranslaoent  quartz,  carrying  very  small  quan- 
tities of  iron-pyrites,  copper-pyrites,  and  galena.  The  sample, 
consisting  of  six  fragments,  weighed  three  pounds  four  ounces. 

It  contained  neither  gold  nor  silver. 

10. — A  grayish-white  subtranslucent  quartz,  carrying  very  small 
quantities  of  iron-pyrites,  copper-pyrites,  and  ((alena.  The  sample 
consisting  of  seven  fragments,  weighed  one  pound  two  ounces. 

It  contained  neither  gold  nor  silver. 

11. — A   white    and    reddish- white    subtranslucent   quartz,    carrying 
small  quantities  of  iron-pyrites  and  copper-pyrites.     The  sample, 
consisting  of  ten  fragments,  weighed  one  pound  six  ounces. 
It  contained  neither  gold  nor  silver. 

12. — From  Bryden's  Mill,  right  bank  of  Bryden's  Mill  Brook,  Benacadie 
Glen,  Cape  Breton  county.     Examined  for  D.  J.  McKinnon. 

An  association  of  a  white  subtranslucent  quartz  with  a  little 
greenish-gray  felspathic  rock,  holding  a  few  particles  of  iron- 
pyrites.  Weight  of  sample,  consisting  of  seven  fragments,  one 
pound  two  ounces. 

It  contained  neither  gold  nor  silver. 

13. — ^From  a  vein  at  Barasois  River,  about  two  miles  north  of  the 
Barasois  bridge,  Englishtown,  Victoria  county.  Examined  for 
Mr.  J.  E,  Burchell. 

A  white  subtranslucent  quartz,  carrying  small  quantities  of 
copper-pyrites  and  a  very  little  iron-pyrites.  The  sample,  con- 
sisting of  ten  fragments — all  of  which  were  more  or  less  stained 
with  hydrated  peroxide  of  iron  and  green  carbonate  of  copper 
weighed  three  pounds  five  ounces.     Assays  gave  : 

Gold 1-617  ounces  to  the  ton  of  2,000  lbs. 

Silver 2-276  m  •• 

14. — From  the  Rev.  Mr,  Sinclair's  place.  Loch  Lomond,  Richmond 
county.  A  white  subtranslucent  quartz,  carrying  small  quan- 
tities of  galena  and  copper-pyrites.  The  sample,  consisting  of 
several  fragments,  weighed  seventeen  pounds.  Assays  showed  it 
to  contain: 

Grold none. 

Silver . .  .1*226  ounce  to  the  ton  of  2,000  lbs. 


Digitized  by 


Googh 


34   R  GEOLOGICAL  SUBVET  OF  CANADA. 

Determinations  of  the  lead  and  copper  in  this  ore  gave  : 

Lead 9*43  per  cent 

Copper 203       » 

15. — From  Cross  Island,  at  the   entrance  to   Lunenburg  Harbour, 
Lunenburg  county.     Examined  for  Mr.  J.  W.  King. 

An  association  of  white  subtransculent  quartz  with  a  yellowish- 
white  felspar,  small  quantities  of  gray  chloritic  schist^  and  a  veiy 
little  calcite,  carrying  very  small  quantities  of  pyrrhotite  and 
iron-pyrites.  The  sample,  consisting  of  numerous  fragments, 
weighed  four  pounds  ten  ounces. 

It  contained  neither  gold  nor  silver. 

16. — This,  and  the  following  specimen,  is  from  the  LaHave  River, 
above  Bridgewater,  Lunenburg  county. 

Specimen  collected  above  mill.  A  weathered  conglomerate 
in  which  the  component  pebbles  consisted,  for  the  most  part,  of 
a  greenish-white  chloritic  schist.  Weight  of  sample,  twenty-five 
pounds. 

It  contained  neither  gold  nor  silver. 
17. — Specimen  collected    below    mill.     A  weathered    conglomerate, 
the  component  pebbles  of  which  consisted,  for  the  most  part,  of 
a  greenish-white  chloritic   schist  and  a  grayish-white  felspar. 
Weight  of  sample,  twenty-nine  pounds. 

It  contained  neither  gold  nor  silver. 

18. — This,  and  the  three  following  specimens  are  from  a  locality  in 
Digby  county. 

A  white,  more  or  less  rust-stained,  subtranslucent  quartz, 
carrying  small  quantities  of  iron-pyrites  and  brownish-black  zinc- 
blende.     Weight  of  sample,  six  ounces. 

It  contained  neither  gold  nor  silver. 

19. — A  white  subtranslucent  quartz,  carrying  iron-pyrites.     Weight  of 
sample,  twelve  ounces. 

It  contained  neither  gold  nor  silver. 

20. — A   white  crystalline  quartz,   carrying  iron-pyrites  and  copper- 
pyrites.     Weight  of  sample,  five  ounces. 

It  contained  neither  gold  nor  silver. 

21. — ^A  white    subtranslucent    quartz,    carrying  very  small  quanti- 
ties of  iron-pyrites.     Weight  of  sample,  six  ounces. 

It  contained  neither  gold  nor  silver. 
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Province  op  New  Brunswige. 

22. — Prom  Turtle  Creek,  Albert  county.  Examined  for  Prof.  L.  W. 
Bailey. 

A  grayish-white  quartz  conglomerate,  carrying  small  quantities 
of  iron>pyrites.     Weight  of  sample,  two  pounds  six  ounces. 
It  contained  neither  gold  nor  silver. 

Province  of  Quebec. 

23. — From  a  large  quartz  vein  at  Upper  Island  Portage,  Mekiskun  or 
Bell  River.  This,  and  the  seven  following  specimens  were  col- 
lected by  Dr.  R.  Bell. 

A  white  to  grayish-white  subtranslucent  quartz,  in  parts  coated 
with  hydrated  peroxide  of  iron,  carrying  very  small  quantities  of 
iron-pyrites  and  copper-pyrites.  Weight  of  sample,  ten  frag- 
ments, two  pounds. 

It  contained  neither  gold  nor  silver. 

24. — From  a  slaty  quartz  vein  at  the  south-west  end  of  Shagamog  Bay, 
opposite  the  'Wigwam,'  Shabogama  Lake,  Mekiskun  or  Bell 
River. 

It  contained  neither  gold  nor  silver. 
25. — From  first  portage  below  Shabogama  Lake. 

A  white  subtranslucent  quartz  with  which  was  associated  a 
little  dark  gray  felspathic  rock.     Weight  of  sample,  four  ounces. 

It  contained  neither  gold  nor  silver. 
26.— From  outlet  of  Lake  Olga. 

An  association  of  white  translucent  quartz  with  a  little  white 
granular  pyroxene.     The  specimen,  which  was  thickly  coated  with 
hydrated  peroxide  of  iron,  weighed  one  pound  six  ounces. 
It  contained  neither  gold  nor  silver. 

27. — Also  from  the  outlet  of  Lake  Olga. 

The  material  consisted  of  broken  down  siliceous  rock  matter. 
Weight  of  sample,  one  pound. 

It  contained  neither  gold  nor  silver. 
28. — From  a  vein  nearly  mid- way  between  Long  Lake  and  Big  Lake, 
Broadback  River. 

A  grayish-white  subtranslucent  quartz  with  a  very  little  white 
calcite  and  a  few  scales  of  silver-white  mica.  Weight  of  sample, 
four  ounces. 

It  contained  neither  gold  nor  silver. 
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29. — From  another  vein  mid-way  between  Long  Lake  and  Big  Lake,, 
firoadback  River. 

A  grayish-white  subtranfllucent  quartz  through  which  was  dis- 
seminated a  few  particles  of  iron-pyrites.  Weight  of  specimen^ 
five  ounces. 

It  contained  neither  gold  nor  silver. 

30. — Also  from  about  mid -way  between  Long  Lake  and  Big  Lake»^ 
Broadback  River. 

A  green  chromiferous  mica-schist,  carrying  a  somewhat  large 
quantity  of  iron-pyrites.  Weight  of  sample,  two  fragments^ 
eight  ounces. 

It  contained  neither  gold  nor  silver. 

31. — From  a  small  shaft  sunk  on  the  fifth  lot  of  the  second  range  o£ 
the  township  of  Calumet,  Pontiac  county.  Collected  by  Mr.  C. 
W.  Willimott. 

An  association  of  white  translucent  quartz,  a  white  triclinic 
felspar,  a  reddish  granitic  rock,  and  small  quantities  of  white- 
calcite  and  black  augite,  carrying  some  iron-pyrites  and  copper- 
pyrites.     Weight  of  sample,  nine  ounces. 

It  contained  neither  gold  nor  silver. 

32. — From  lots  two  and  three  of  the  seventh  range  of  the  township 
of  Calumet,  Pontiac  county.     Collected  by  Mr.  C.  W.  Willimott. 
A  gray  quartzo-felspathic  rock,  carrying  small  quantities  of 
iron-pyrites.     Weight  of  sample,  twelve  ounces. 
It  contained  neither  gold  nor  silver. 

North-east  Territory. 

33. — From  Kan-uk-took-ya-so,  Baffinland.  This,  and  the  three  fol- 
lowing specimens  were  collected  by  Dr.  Bell : — 

A  white  translucent  quartz  with  which  was  associated  a  little 
reddish-gray  felspar.  The  sample,  a  single  fragment,  weighed 
one  pound  three  ounces. 

It  contained  neither  gold  nor  silver. 

34. — From  the  same  locality  as  the  preceding  specimen. 

A   gray  subtranslucent  quartz,  carrying  a   very   little   iroi^ 
pyrites.     The  sample,  a  single  fragment,  weighed  five  ounces. 
It  contained  neither  gold  nor  silver. 
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35. — From  the  long  vein  in  White  Bluff  Harbour,  Baffinland. 

An  association  of  gray  translucent  quartz  with  a  yellowish- 
gray  felspar.     Weight  of  sample,  a  single  fragment,  seven  ounces. 

It  oontained  neither  g^ld  nor  ailver. 

36. — ^Also  from  the  long  vein  in  White  Bluff  Harbour,  Baffinland. 

A  coarse  gray  granite.  The  sample,  a  single  fragment,  weighed 
eleven  ounces. 

It  contained  neither  gold  nor  silver. 

Province  op  Ontario, 

37. — From  the  thirtieth  lot  of  the  second  concession  of  the  township 
of  Clarendon,  Frontenac  county.     Examined  for  Mr.  John  Dack. 

An  association  of  jamesonite,  iron-pyrites,  and  pyrrhotite,  in 
a  gangue  of  grayish-white  crystalline  dolomite.  The  sample, 
consisting  of  numerous  small  fragments,  weighed  six  ounces.  It 
was  found  to  contain  : 

Gold trace. 

Silver 2 '800  ounces  to  the  ton  of  2,000  lbs. 

38. — From  what  is  known  as  the  Caldwell  pyrite  deposit,  east-half  of 
lot  eighteen,  concession  three,  of  the  township  of  Dalhousie, 
Lanark  county. 

An  association  of  white  translucent  quartz  with  a  little  grayish- 
white  hornblende,  carrying  large  quantities  of  iron-pyrites  and 
pyrrhotite.     Weight  of  sample,  a  single  fragment,  six  pounds. 

It  contained  neither  gold  nor  silver. 

39. — From  the  thirty-first  lot  of  the  sixth  concession  of  the  township 
of  Cashel,  Hastings  county.     Collected  by  Mr.  A.  E.  Barlow. 

An  association  of    white  subtranslucent  quartz   with  small 
quantities  of  dark  brown  tourmalina     The  sample,  consisting  of 
several  fragments,  weighed  one  pound  fourteen  ounces. 
It  contained  neither  gold  nor  silver. 

40. — From  the  Higman  mine,  lot  nine,  concession  seven,  of  the  town- 
ship of  Limerick,  Hastings  county.  Collected  by  Mr.  A.  K 
Barlow. 

A  white  translucent  quartz,  through  which  was  scattered   a 

few  scales  of  white  mica  and  particles  of  iron-pyrites.     Assays 

gave:— 

Grold none. 

Silver 0'  175  of  an  ounce  to  the  ton  of  2,000  lbs. 
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41. — From  the  south-half  of  the  thirty-fourth  lot  of  the  seventeenth 
concession  of  the  township  of  Monmouth,  Haliburton  county. 
This,  and  the  following  seven  specimens  are  examined  for  Mr. 
A.  D.  MUler. 

A  massive  iron-pyrites.  The  sample,  two  fragments,  weighed 
one  pound  five  ounces. 

It  contained  neither  g^ld  nor  silver. 

42. — From  the  twenty-eighth  lot  of  the  seventeenth  concession  of  the 
township  of  Monmouth,  Haliburton  county. 

A  white  subtranslucent  quartz,  in  parts  coated  with  hydrated 
peroxide  of  iron,  carrying  some  iron-pyrites  and  pyrrhotite.  The 
sample,  consisting  of  several  fragments,  weighed  ten  ounces. 

It  contained  neither  gold  nor  silver. 

43. — From  the  same  locality  as  the  preceding  specimen. 

A  white  translucent  quartz,  for  the  most  part  coated  with 
hydrated  peroxide  of  iron,  carrying  small  quantities  of  pyrrhotite 
and  iron-pyrites.  The  sample,  a  single  fragment,  weighed  nine 
ounces. 

It  contained  neither  gold  nor  silver. 

44. — From  the  thirty-second  lot  of  the  seventeenth  concession  of  the 
township  of  Monmouth,  Haliburton  county. 

An  association  of  white  translucent  quartz,  in  parts  coated 
with  hydrated  peroxide  of  iron,  with  a  little  flesh  coloured  felspar. 
Weight  of  sample,  a  single  fragment,  six  ounces. 

It  contained  neither  gold  nor  silver. 

45. — From  the  thirty-third  lot  of  the  seventeenth  concession  of  the 
township  of  Monmouth,  Haliburton  county. 

A  gray  gneissoid-rock,  in  parts  coated  with  hydrated  peroxide 
of  iron,  through  which  was  disseminated  small  quantities  of  iron- 
pyrites.     The  sample,  a  single  fragment,  weighed  eight  ounces. 

It  contained  neither  gold  nor  silver. 

46. — From  the  same  locality  as  No.  42,  above. 

A  white  and  greenish-white  pyroxene  with  a  very  little  garnet 
and  a  few  scales  of  mica,  carrying  very  small  quantities  of 
pyrrhotite  and  iron-pyrites.  The  sample,  two  fragments,  weighed 
seven  ounces.  

It  contained  neither  gold  nor  silver. 
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47. — Also  from  the  same  locality  as  No.  42,  above. 

A  gray  gneissoid  rock,  containing  small  quantities  of  iron- 
pyrites.     The  sample,  consisting  of  two  fragments,  weighed  six 

ounces. 

It  contained  neither  g^ld  nor  silver. 

48. — Prom  the  thirtieth  lot  of  the  sixteenth  concession  of  the  township 
of  Monmouth,  Haliburton  county. 

A  white  and  reddish-white  cleavable  calcite  with  a  few  crystals 
of  brown  mica  and  small  quantities  of  pyrrhotite.  Weight  of 
sample,  two  ounces  and  a  half. 

It  contained  neither  gold  nor  silver. 

49. — From  Eamisho's  mine,  Michipicoten  district.      This,   and   the 
nineteen  following  specimens  were  collected  by  Dr.  R.  Bell. 

A  granular  quartzite,  through  which  was  distributed  small 
quantities  of  pyrrhotite  and  magnetite.  The  sample,  a  single  frag- 
ment, weighed  ten  ounces.     It  was  found  to  contain  : 

Gold 0*233  of  an  ounce  to  the  ton  of  2,000  lbs 

Silver none. 

50. — From  the  Jubilee  mine,  Michipicoten  district. 

An  association  of  white  translucent  quartz  with  small  quantities 
of  green  chloritic  schist  and  white  calcite,  carrying  small  quan- 
tities of  iron-pyrites,  The  sample,  consisting  of  two  fragments, 
weighed  one  pound  eight  ounces. 

It  contained  neither  gold  or  silver. 

51. — From  the  east  pit.  Diamond  Jubilee  mine,  Michipicoten  district. 

An  association  of  white  quartz  with  a  little  gray  felspathic 

rock,  holding  a  few  disseminated  particles  of  pyrrhotite.     The 

sample,  consisting  of  three  fragments,  weighed  two  pounds  one 

ounca 

It  contained  neither  gold  or  silver. 

52. — From  the  west  pit.  Diamond  Jubilee  mine,  Michipicoten  district. 
A    white   translucent    quartz,    holding    small    quantities    of 
pyrrhotite.     The  sample,  a  single  fragment,  weighed  one  pound 
three  ounces. 

It  contained  neither  gold  or  silver. 

53.  — From  the  fourth  pit,  Diamond  Jubilee  mine,  Michipicoten  district. 

A  white  cryptocrystalline  quartz,  in  parts  stained  with  hydrated 

peroxide  of  iron,  carrying  small  quantities  of  iron-pyrites.     The 

sample,   consisting    of  four  fragments,    weighed,  seven  ounces. 

Assays  showed  it  to  contain  : 

Gold trace. 

Silver none. 
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54. — Material  taken  from  vein  at  mouth  of  shaft,  Jubilee  mine,  Midti- 
piooten  district. 

An  association  of  grayish-white  subtranslucentquartzwitha  very 
little  black  tourmaline,  in  parts  coated  with  hydrated  peroxide  of 
iron,  through  which  was  disseminated  a  few  particles  of  iron- 
pyrites.  The  sample,  consisting  of  ten  fragments,  weighed  three 
pounds  fourteen  ounces.     It  was  found  to  contain  : 

Gold 0*875  of  an  ounce  to  the  ton  of  2,000  lbs. 

Silver none. 

55. — Material  from  each  of  the  four  pits  on  main  vein.  Diamond  Jubi- 
lee mine,  Michipiooten  district. 

A  grayish- white  subtranslucent  quartz,  in  parts  coated  with 
hydrated  peroxide  of  iron,  through  which  was  disseminated  a  few 
particles  of  iron-pyrites.  The  sample,  consisting  of  four  fragments, 
weighed  three  pounds  three  ounces.     It  contained  : 

Gold trace. 

Silver none. 

56. — From  Wylie's  mine,  on  Split-rock  Portage,  Magpie  River,  Michi- 
picoten  district. 

A  grayish  to  greenish-white  translucent  quartz,  through  which 
was  distributed  a  few  particles  of  iron-pyrites.     The  sample,  a 
single  fragment,  weighed  one  pound  four  ounces. 
It  contained  neither  gold  nor  silver. 

57. — From  pit  No.  1,  Gananoque  mine,  Michipicoten  district. 

A  white  cf}  ptocrystalline  quartz,  stained  and  coated  with 
hydrated  peroxide  of  iron.  The  sample,  consisting  of  four  frag- 
ments, weighed  two  pounds  four  ounces. 

It  contained  neither  gold  nor  silver. 

58. — From  pit  No.  2,  Gananoque  mine,  Michipicoten  district 

A  white  cryptocrystalline  quartz,  in  parts  stained  and  coated 
with  hydrated  peroxide  of  iron,  carrying  small  quantities  of  iron- 
pyrites.  The  sample,  consisting  of  three  fragments,  weighed  two 
pounds  fifteen  ounces. 

It  contained  neither  gold  nor  silver. 
59. — ^From  the  Maud  mine,  Michipicoten  district. 

A  grayish-white  translucent  quartz,  stained  and  coated  with 
hydrated  peroxide  of  iron.  The  sample,  a  single  fragment, 
weighed  one  pound  fifteen  ounces. 

It  contained  neither  gold  nor  silver. 
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^60. — From  the  Aurora  mine,  Michipicoten  district. 

A  white  quartzite,  stained  and  coated  with  hydrated  peroxide 
of  iron.     The  sample,  a  single  fragment,  weighed  fifteen  ounces. 
It  contained  neither  gold  nor  silver. 

■61. — ^From  the  Prescott  mine,  Michipiooten  district. 

A  somewhat  cavernous  white  translucent  quartz,  in  parts  coated 
with  hydrated  peroxide  of  iron.  The  sample,  a  single  fragment, 
weighed  ten  ounces. 

It  contained  neither  gold  nor  silver. 

^2. — From  Billings'  prospect,  on  the  new  road   near  to  Legg   and 
Barton's  shanty,  Michipicoten  district.    . 

A  decomposed  vein  matter,  consisting  of  a  white  granular 
quartz  stained  with  hydrated  peroxide  of  iron.  Weight  of  sample, 
one  pound  seven  ounces. 

It  contained  neither  gold  nor  silver. 

"63. — ^From    the    Frechette    mine,  sixteen    miles  east-north-east  of 
Gargantua  Harbour,  Michipicoten  district. 

A  grayish-white  translucent  quartz,  more  or  less  coated  with 
hydrated  peroxide  of  iron,  carrying  small  quantities  of  copper- 
pyrites.  The  sample,  a  single  fragment,  weighed  twelve  ounces. 
It  was  found  to  contain  : 

Gold trace. 

Silver 0*117  of  an  ounce  to  the  ton  of  2,000  lbs. 

^4. — From  the  east  pit.  Ward's  mine,  Michipiooten  district 

An  association  of  white  subtranslucent  quartz  with  a  little 
green  chloritic  schist,  in  parts  coated  with  hydrated  peroxide  of 
iron.  The  sample,  consisting  of  two  fragments,  weighed  one 
pound  one  ounce. 

It  contained  neither  gold  nor  silver. 

*65. — From  the  north  vein,  Mackie's  mine,  Lake  Wawa,  Michipicoten 
district 

An  association  of  white  translucent  quartz  with  a  very  little 
black  tourmaline,  in  parts  coated  with  hydrated  peroxide  of 
iron,  carrying  small  quantities  of  pyrrhotite.  The  sample,  con- 
sisting of  three  fragments,  weighed  two  pounds  eleven  ounces. 
Assays  gave : 

Gold trace. 

Silver none. 


Digitized  by 


Googh 


32   R  GEOLOGICAL  SURYET   OF  CANADA. 

66. — From  the  south  vein,  Mackie's  mine,  Lake  Wawa,  Michipicoten 

district. 

An  association  of  white  subtranslucent  quartz  with  a  little 

black  tourmaline,  carrying  small  quantities  of  pyrrhotite.     The 

sample,   a    single   fragment,    weighed  one    pound   five   ounces. 

Assays  showed  it  to  contain  : 

Gold 0175  of  an  ounoe  to  the  ton  of  2,000  Iba. 

SDver none. 

67. — From  a  large  quartz  vein  at  the  mouth  of  White  Lake  Creek, 
White  River,  Mississagi  region. 

A  white  translucent  quartz,  coated  with  hydrated  peroxide  of 
iron,  through  which  was  distributed  a  few  particles  of  oopper- 
pyrites.     The  sample,  a  single  fragment,  weighed  fifteen  ounces. 
It  contained  neither  gold  nor  silver. 
68. — From  near  bridge  across  White  River,  Mississagi  region. 

A  grayish-white  quartzite,  coated  with  hydrated  peroxide  of 
iron,  carrying  small  quantities  of  copper-pyrites,  pyrrhotite  and 
specular  iron.  The  sample,  consisting  of  three  fragments, 
weighed  one  pound  three  ounces. 

It  contained  neither  gold  nor  silver. 

69. — From  location  L.,  south  of  Ignace,  district  of  Rainy  River.  Col- 
lected by  Mr.  W.  Mclnnes. 

A  gray  subtranslucent  quartz,  carrying  large  quantities  of  iron- 
pyrites.  The  sample,  consisting  of  two  fragments,  weighed  one 
pound  fourteen  ounces. 

It  contained  neither  gold  nor  silver. 

70. — From  a  large  vein  three  miles  east  and  just  south  of  Tach^ 
station,  on  the  line  of  the  Canadian  Pacific  Railway.  CoUected 
by  Mr.  W.  Mclnnes. 

A  white  translucent  quartz,  stained  with  hydrated  peroxide 
of  iron,  through  which  was  distributed  a  few  particles  of  pyrrho- 
tite. The  sample,  consisting  of  numerous  fragments,  weighed 
four  ounces. 

It  contained  neither  gold  nor  silver. 

North-west  Territory. 

71. — From  between  Fort  Resolution  and  Fort  Rae,  about  forty  miles 
from  Fort  Resolution,  south  side  of  Great  Slave  Lake.  Examin- 
ed for  Mr.  E.  Lyon. 
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An  association  of  gray  mica-schist  with  a  white  subtranslucent 

quartz,  more  or  less  thickly  coated  with  hjdrated  peroxide  of  iron, 

carrying  some  coarsely  crystalline  galena.     Weight  of  sample,  a 

single  fragment,  half  an  ounce.     It  was  found  to  contain.  : 

Grold none. 

Silver 16012  ounces  to  the  ton  of  2,000  lbs. 

The  galena  amounted  to  41  -2  per  cent,  by  weight,  of  the  whole ; 
hence,  the  same,  freed  from  all  gangue,  would  contain  at  the  rate 
of  38-865  ounces  of  silver  per  ton  of  2,000  lbs. 

72. — From  claim  No.  10,  one  of  a  series  of  claims  within  a  radius  of 
ten  miles  of  the  mouth  of  Yellow  Knife  River,  north  side  of 
Great  Slave  Lake.  This,  and  the  following  specimen  were  ex- 
amined for  Mr.  E.  A.  Blakeney. 

A  white  subtranslucent  quartz,  in  parts  coated  with  hydrated 
peroxide  of  iron.      The  sample,  a  single  fragment,  weighed  five 

ounces. 

It  contained  neither  gold  nor  silver. 

73. — From  claim  No.  12,  one  of  a  series  of  claims  within  a  radius 

of  ten  miles  of  the  mouth  of  Yellow  Knife  River,  north  side  of 

Great  Slave  Lake. 

The  material,  which  was  said  to  have  been  taken  from  the 

above  claim  at  a  depth  of  fourteen  feet,  consisted  of  a  weathered 

crystalline  dolomite,  carrying  some  iron-pyrites  and  a  very  little 

brown  zinc-blende.     The  sample,  consisting  of  several  fragments, 

weighed  five  ounces.     It  was  found,  on  assay,  to  contain  : 

Gold 2158  ounces  to  the  ton  of  2,000  lbs. 

Silver 0*408  of  an  ounce        n  n 

74. — From  between  the  head-waters  of  Cascade  and  Johnson  Creeks, 
Rocky  Mountains,  district  of  Alberta.  Examined  for  Mr.  James 
Walker. 

A  finely  crystalline,  reddish -gray  dolomite,  carrying  large 
quantities  of  copper-glance.  The  sample,  consisting  of  two  frag- 
ments, weighed  one  pound  one  ounce.     It  contained : 

Gold trace. 

Silver 0  583  of  an  ounce  to  the  ton  of  2,000  lbs. 

75. —  From  the  east  side  of  Big  Salmon  River,  two  miles  below  Island 
Lake,  Yukon  district.  This,  and  the  nine  following  specimens 
were  collected  by  Mr.  R.  G.  McConnell. 

A  white  subtranslucent  quartz,  with  which  was  associated 
small  quantities  of  a  green  chromiferous  mineral.  The  sample,  a 
single  fragment,  weighed  nine  ounces. 

It  contained  neither  f(old  nor  sih  er. 
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76. — From  the  eant  side  of  Big  Salmon  River,  twenty-two  miles  below 

Island  Lake,  Yukon  district. 

A  white  subtranslucent  quartz,  stained  and  coated  with  hydrated 

peroxide  of  iron.     The  sample,  a  single  fragment,  weighed  eight 

ounces. 

It  contained  neither  gold  nor  silver. 

77. — From  the  west  side  of  Big  Salmon  River,  two  miles  above  Island 

Lake,  Yukon,  district. 

A  white  subtranslucent  quartz.     The  sample,  a  single  f  ragment* 

weighed  seven  ounces. 

It  contained  neither  gold  nor  silver. 

78. — From  the  north  side  of  Salmon  River,  one  mile  above  the  South 
Fork,  Yukon  district. 

A  grayish- white  quartz  porphyry.     The  sample,  a  single  frag- 
ment^ weighed  seven  ounces. 

It  contained  neither  gold  nor  silver. 

79. — From  Eldorado  Creek,  Klondike,  Yukon  district. 

A  light  gray  gneissoid  rock.     The  sample,  a  single  fragment, 
weighed  eight  ounces. 

It  contained  neither  gold  nor  silver. 

80. — From  Eldorado  Creek,  Klondike,  Yukon  district 

A  white  subtranslucent  quartz,  stained  and  coated  with  hydrated 

peroxide  of  iron.     The  sample,  a  single  fragment,  weighed  eleven 

ounces.     It  was  found  to  contain : 

Gold trace. 

Silver 0117  of  an  ounce  to  the  ton  of  2,000  lbs. 

81. — From  near  the  Forks  of  Eldorado  Creek,  Klondike,  Yukon  district. 

An  association  of  white  subtranslucent  quartz  with  a  little  gray 

mica-schist.     Weight  of  sample,  a  single  fragment,  four  ounces. 

It  contained  neither  gold  nor  silver. 

82. — From  the  mouth  of  Skookum  gulch.  Bonanza  Creek,  Klondike, 

Yukon  district. 

A  light  gray  gneissoid  rock.     The  sample,  a  single  fragment, 

weighed  seven  ounces. 

It  contained  neither  gold  nor  silver. 

83. — From  about  a  mile  and  a  half  above  the  mouth  of  Hunker  Creek, 

Klondike  River,  Yukon  district. 

An  intermixture  of  white  quartz  and  white  dolomite  with  a 

little  fine  scaly  fuchsite.     The  sample,  a  single  fragment^  weighed 

seven  ounces. 

It  contained  neither  gold  nor  silver. 
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84. — From  the  east  side  of  the  Yukon,  about  a  mile  and  a  half  above 
Indian  River,  Yukon  district. 

A  slightly  weathered  magnesite  through  which  was  disseminated 
numerous  fine  scales  of  fuchsite.  The  sample,  a  single  fragment, 
wieghed  one  pound  nine  ounces. 

It  contained  neither  gold  nor  silver. 

85.—  From  mountains  west  of  Henry  House,  Athabasca  River.     Col- 
lected by  Mr.  J.  McEvoy. 

A  somewhat  cavernous  white  translucent  quartz,  coated  with 
hyd rated  peroxide  of  iron.  The  sample,  consisting  of  two  frag- 
ments, weighed  one  pound  five  ounces. 

It  contained  neither  gold  nor  silver. 

Province  of  British  Columbia. 

Of  the  following — 

Si)ecimens  Nos.      86-90  are  from  the  West  Kootenay  district. 
II  91-102  II  Interior  plateau  region. 

If  103-106  II  Coast  ranges  and  coast  region. 

86. — From  the  Lade  claim,  on  Gainer  Creek,  fifteen  miles  from  Trout 
Lake,  West  Kootenay  district. 

An  association  of  white  quartz  and  siderite,  holding  numerous 

small  particles  of  native  gold.     The  sample,  a  single  fragment 

(most  probably  selected),  weighed  two  ounces  and  a  half.     Assays 

gave: 

Gold,  at  the  rate  of. .  174 '341  ounces  to  the  ton  of  2,000  lbs. 
Silver 16021  u  n 

87. — From  the  Fidelity  claim,  three  miles  from  Silverton  and  a  quarter 

of  a  mile  from  Slocan  Lake,  West  Kootenay  district. 

A   very  finely   crystalline   galena.     The  sample,  consisting  of 

two  fragments,  weighed  four  ounces.     It  was  found  to  contain  : 

Gold trace. 

Silver 220-208  ounces  to  the  ton  of  2,000  lbs. 

88. — From  the  Dora  Bromide  claim,  on  Goat  Mountain,  about  two 
miles  from  New  Denver,  West  Kootenay  district. 

A  reddish  and  grayish-white  crystalline  quartz,  carrying  small 
quantities  of  what  appeared  to  be  but  galena.  The  sample,  con- 
sisting of  a  single  fragment,  weighed  eleven  ounces.  Assays 
showed  it  to  contain  : 

Gold 0'350of  an  ounce  to  the  ton  of  2,000  lbs. 

Silver 680'633  ounces  n  h 
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89. — From  the  Antelope  mine,  Slocan  mining  area,  West  Kootenay 
district.     Collected  by  Mr.  R.  G.  McConnell. 

A  gray  calcareous  felspathic  rock,  through  which  was  dis- 
seminated numerous  small  crystals  of  iron  pyrites.  The  sample, 
a  single  fragment,  weighed  four  ounces.     It  contained  : 

Gold traoe. 

Silver 0350  of  an  ounce  to  the  ton  of  2,000  lbs. 

90. — From  the  Trail  Creek  mining  area,  West  Kootenay  district. 
Collected  by  Mr.  R.  G.  McConnelL 

A  light  gray  brecciated  granitic  rock.  The  sample,  a  single 
fragment,  weighed  ten  ounces. 

It  contained  neither  gold  nor  silver. 

91. — From  the  Morning  Star  claim,  near  Spatsum,  Interior  plateau 
region.  This,  and  the  following  specimen,  was  examined  for  Mr. 
John  Blackball. 

A  weathered  schistose  rock,  coated  with  hydrated  peroxide  of 
iron  and  green  carbonate  of  copper,  carrjring  small  quantities  of 
iron-pyrites,  copper-pyrites,  and  zinc-blende.  The  sample,  con- 
sisting of  numerous  fragments,  weighed  eleven  ounces.  Assays 
gave  : 

Gold trace. 

Silver 0  583  of  an  ounce  to  the  ton  of  2,000  lbs. 

92. — From  the  same  claim  as  the  preceding  specimen. 

A  weathered  schistose  quartzite,  carrying  small  quantities  of 

zinc-blende  and  copper-pyrites.     The  sample,  consisting  of  several 

fragments,  weighed  twelve  ounces.     It  contained  : 

Gold trace. 

Silver 0*233  of  an  ounce  to  the  ton  of  2,000  lbs. 

93. — From  Nine-mile  Creek,  Stikine  River,  Cassiar  district.  Interior 

plateau  region.     This,    and  the  two  following  specimens  were 

collected  by  Mr.  R.  G.  McConnell. 

A   fine  granular   magnetite   distributed   through    a   silicious 

gangue-stone.     The  sample,  a  single  fragment,  weighed  fourteen 

ounces. 

It  contained  neither  gold  nor  silver. 

94. — From  the  same  locality  as  the  preceding  specimen. 

A  reddish-gray  granitic  rock,  in  parts  coated  with  green  carbon- 
ate of  copper,  carrying  some  magnetite  and  a  very  little  copper. 
pyrites.  The  sample,  a  single  fragment,  weighed  thirteen  ounces. 
It  was  found  to  contain  : 

Gold 0-233  of  an  ounce  to  the  ton  of  2,000  lbs. 

Silver 0817 
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95. — Also  from  the  same  locality  as  No.  93. 

A  granular  magnetite  distributed  through  a  silicious  gangue- 
•        stone.     The  sample,  a  single  fragment,  weighed  nine  ounces. 

It  contained  neither  gold  nor  silver. 
96. — From  the  Blue  Bird  claim,  about  six  miles  north  of  Sicamous, 
Shuswap  Lake,  Interior  plateau  region. 

An  association  of  pyrrhotite,  brown  zinc-blende,  and  copper- 
pyrites  in  a  gangue  composed  of  white  quartz,  white  calcite  and  a 
little  black  hornblende.  The  sample,  consisting  of  four  fragments, 
weighed  four  pounds.     It  contained  : 

(rold none. 

Silver 0.117  of  an  ounce  to  the  ton  of  2,000  lbs. 

97. — From  the  Bon  Diable  mine,  Vernon,  Interior  plateau  region. 

An  association  of  white  translucent  quartz  with  a  dark  gray 
chloritic  schist,  carrying  iron-pyrites.     The  sample,  consisting  of 
six  fragments,  weighed  two  pounds  eight  ounces. 
It  contained  neither  gold  nor  silver. 
98. — From  the  Blue  Jay  mine,  one  mile  south-west  of  Swan  Lake,  near 
Vernon,  Interior  plateau  region.    Collected  by  Dr.  G.  M.  Dawson. 
The  material,  which  represented  the  ordinary  ore  from  tunnel 
and   shaft,  consisted   of     a  dark  gray  to  grayish-white  quartz 
carrying  small  quantities  of  iron-pyrites.     Assays  showed  it  to 
contain  : 

Gold 0  292  of  an  ounce  to  the  ton  of  2,000  lbs. 

Silver 1*750  ounces  it  n 

99. — From  Manson  Creek,  Shuswap  Lake,  Interior  plateau  region. 
Examined  for  Mr.  Wentworth  F.  Wood. 

A  white  subtranslucent  quartz,  in  parts  coated  with  hydrated 
peroxide  of  iron  and  green  carbonate  of  copper,  carrying  small 
quantities  of  crystalline  galena,  copper-pyrites,  and  iron-pyrites. 
The  sample,  consisting  of  two  fragments,  weighed  five  ounces. 
It  contained : 

Gold 0117  of  an  ounce  to  the  ton  of  2,000  lbs. 

Silver 305*958  ounces  n  m 

100. — From  mountains  east  of  T^te  Jaune  Cache,  Interior  plateau 
region.  This,  and  the  following  specimen,  was  collected  by  Mr- 
J.  McEvoy. 

A  somewhat  cavernous  white  subtranslucent  quartz,  in  parts 
coated  with  hydrated  peroxide  of  iron,  carrying  small  quantities 
of  coarsely  crystalline  galena.  The  sample,  a  single  fragment, 
weighed  six  ounces.     It  was  found  to  contain  : 

Gold none. 

Silver 0 '  360  of  an  ounce  to  the  ton  of  2,000  lbs. 
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101. — From  the  same  locality  as  the  preceding  specimen. 

A  somewhat  cavernous  white  subtranslucent  quartz,  coated 
with  hydrated  peroxide  of  iron.  The  sample,  a  single  fragment, 
weighed  five  ounces. 

It  contained  neither  gold  nor  silver. 

102. — From  a  point  some  forty-seven  miles  north-east  of  Eamloops,  on 
the  east  side  of  the  North  Thompson  River,  and  about  seven 
miles  back.  Interior  plateau  region.  Examined  for  Mr.  Hugh 
McKinnon. 

The  material  consisted  of  three  distinct  fragments — a.)  consist- 
ing  of  a  brownish-gray  garnet  rock,  coated  with  hydrated  peroxide 
of  iron,  carrying  small  quantities  of  copper-pyrites,  and  weighing 
seven  ounces  : — b.)  consisting  of  an  association  of  a  white  crystal- 
line felspar  with  some  white  translucent  quartz,  coated  with 
hydrated  peroxide  of  iron,  carrying  small  quantities  of  iron- 
pyrites,  and  a  little  copper-pyrites,  and  weighing  eight  ounces  : — 
c.)  consisting  of  an  association  of  a  brownish-gray  garnet,  white 
calcite,  white  granular  felspar,  and  yellowish- green  epidote,  carry- 
ing small  quantities  of  copper-pyrites  and  a  few  flakes  of 
molybdenite,  weighing  nine  ounces.  A  fair  average  of  the  whole 
was  found,  on  assay,  to  contain : 

Gold trace. 

Silver 3'792  ounoea  to  the  ton  of  2,000  lbs. 

103. — This,  and  the  two  following  specimens  are  from  a  vein  fifteen 

feet  or  more  in  width,  some  three  or  three  and  a  half  miles  by 

trail  from  the  head  of  Fanny  Bay  on  Phillip's  Arm,  Coast  ranges 

and  coast  region. 

A  white  subtranslucent  quartz,  carrying  small  quantities   of 

iron-pyrites.     The  sample,    a  single  fragment,    weighed  twelve 

ounces.     It  was  found  to  contain  : 

Gold 1806  ounces  to  the  ton  of  2,000  lbs. 

Silver 4-560  ..  .i 

104. — A  white  subtranslucent  quartz,  carrying  small  quantities  of  iron- 
pyrites.  The  sample,  a  single  fragment,  weighed  five  ounces. 
Assays  showed  it  to  contain  : 

Gold. 0175  of  an  ounce  to  the  ton  of  2,000  lbs. 

Silver 0350 

105. — A  white  subtranslucent  quartz,  carrying  small  quantities  of 
iron-pyrites  and  brownish-black  zinc-blende.  The  sample,  con- 
sisting of  two  fragments,  weighed  one  pound.     It  contained  : 

Gold 2*742  ounoea  to  the  ton  of  2,000  Ibe. 

Silver 9*917  m 
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1 06. — From  the  Two  Sisters  and  Crow  Claim,  Deer  Creek,  Ciayoquot, 
Coast  ranges  and  coast  region.     Examined  for  Mr.  F.  Jacobsen. 

An  association  of  copper-pyrites  and  a  little  pyrrhotite,  together 
with  a  small  amount  of  quartzose  gangue.  The  sample,  consisting 
of  two  fragments,  weighed  one  pound  and  two  ounces.  Assays 
gave: 

Grold none. 

Silver O'Sl?  of  an  ounce  to  the  ton  of  2,000  lbs. 


NICKEL  AND  COBALT. 

Estimation  of,  in  certain  ores  from  the  undermentioned  local i 
ties  in  the  provinces  of  Quebec  and  British  Columbia — Continued 
from  p.  39  R  of  the  Annual  Report  of  this  Survey  (vol.  ix.),  for 
1896. 

1. — From  the  south-east  half  of  the  sixth  lot  of  the  second  range  of 
the  township  of  Calumet  (Calumet  Island),  Pontiac  county,  prov- 
ince of  Quebec. 

A  quartz  amphibolite,  carrying  a  somewhat  large  quantity  of 
pyrrhotite,  some  iron-pyrites,  a  small  quantity  of  copper-pyrites 
and  a  very  little  zinc-blende.  The  pyrrhotite,  freed  from  all 
gangue  and  associated  minerals,  was  found  by  Mr.  Wait  to  con- 
tain : 

Nickel  1"48  per  cent. 

Cobalt none. 

2. — From  the  twelfth  lot  of  the  ninth  range  of  the  township  of  Ca- 
lumet (Calumet  Island),  Pontiac  county,  province  of  Quebec. 
Examined  for  Mr.  K  P.  Cowen. 

A  compact,  massive  pyrrhotite,  through  which  was  disseminat- 
ed small  quantities  of  a  quartzose  gangue.  An  analysis  by  Mr. 
Wait  showed  it  to  contain  : 

Nickel 3"88  percent. 

Cobalt 0-32 

The  gangue  constituted  4*30  per  cent,  by  weight,  of  the  whole 
The  metalliferous  portion  of  the  ore  contained,  therefore,  4*06 
per  cent  of  nickel  and  0*33  per  cent  of  cobalt. 

3. — From  the  fourteenth  lot  of  the  sixth  range  of  the  township  of 
Aylwin,  Ottawa  county,  province  of  Quebec.  Examined  for  Mr. 
Robert  Joynt 
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The  material  consisted,  in  part,  of  a  compact,  massive  pyrrhotite, 
almost  free  from  foreign  admixture  ;  and  the  balance  of  a  similar 
pyrrhotite,  distributed  through  a  gangue  composed  of  quartz  with 
some  felspar  and  mica  and  a  little  hornblende  and  calcite.  The 
pyrrhotite,  freed  from  all  gangue,  was  found  on  analysis,  by 
Mr.  Wait,  to  contain : 

Nickel 1'68  percent. 

Cobalt none. 

4. — From  one  of  the  Leviathan  group  of  claims  on  Campbell  Creek, 
east  side  of  Kootenay  Lake,  West  Kootenay  district,  province  of 
British  Columbia.     Examined  for  Mr.  F.  W.  Pettit 

An  association  of  quartz  with  small  quantities  of  felspar,  horn- 
blende and  graphite,  through  which  was  distributed  a  small 
quantity  of  pyrrhotite  and  a  very  little  copper -pyrites.  Deter- 
minations by  Mr.  Wait  gave : 

Nickel 0' 06  percent 

Cobalt none. 

The  gangue  constituted  61-84  per  cent,  by  weight,  of  the  whole. 
The  metalliferous  portion  of  the  ore  contained,  therefore,  0'16  per 
sent  nickel. 

5.— From  the  mineral  claim  R  and  K,  situated  on  the  range  of  moun- 
tains on  the  east  side  of  Kootenay  Lake,  about  a  mile  north  of 
Argenta,  West  Kootenay  district,  province  of  British  Columbia. 
Examined  for  Mr.  J.  Turner. 

A  massive  pyrrhotite,  in  association  with  a  very  little  copper- 
pyrites,  through  which  was  disseminated  a  trifling  amount  of 
gangue  consisting  of  quartz  with  a  very  small  quantity  of  felspar. 

Mr.  Wait  found  it  to  contain  : 

Nickel 0.05  per  cent. 

Cobalt none. 

6. — From  Kennedy  Lake,  west  coast  of  Vancouver  Island,  province  of 
British  Columbia. 

A  massive  pyrrhotite,  through  which  was  disseminated  a  few 
particles  of  copper-pyrites,  and  a  small  quantity  of  gangue  com- 
posed, mainly,  of  garnet  and  calcite  with  a  little  quartz  and  horn- 
blende.    An  analysis,  by  Mr.  Wait,  showed  it  to  contain  : 

Nickel 0*  16  per  cent. 

Cobalt trace. 
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The  gangue  constituted  7*50  per  cent,  by  weight,  of  the  whole 
The  metalliferous  portion  of  the  ore  contained,  therefore,  016  per 
cent  nickel. 

4. — From  the  Two  Sisters  and  Crow  claim,  Deer  Creek,  Clayoquot, 
Vancouver  Island,  province  of  British  Columbia.  Examined  for 
Mr.  F.  Jacobsen. 

An  association  of  copper-pyrites  with  some  pyrrhotite  and  a 
small  quantity  of  quartzose  gangue.  Determinations  by  Mr.  Wait 
gave: 

Nickel 0*69  per  cent 

Cobalt traces. 

The  pyrrhotite  constituted,  approximately,  41  per  cent,  by 
weight,  of  the  whole,  and  contained,  therefore,  about  1*7  per 
cent  of  nickel. 


NATURAL  WATERS. 
The  analyses  of  these,  were  all  conducted  by  Mr.  F,  G,  Wait. 

1.— Water  from  a  well  on  the  farm  of  Mr.  W.  J.  O'Neill,  lot  fifteen, 
concession  two,  of  the  township  of  Fitzroy,  Carleton  county, 
province  of  Ontario.  Mr.  C.  W.  Willimott,  who  has  visited  the 
locality  in  question,  informs  me  that  the  well  has  a  diameter  of 
eight  feet,  and  a  depth  of  ten  :  is  sunk  in  a  blue  plastic  clay,  and 
that  this  alone  has  been  encountered ;  further,  that  the  flow  of 
water  is  but  feeble — not  exceeding  thirty-six  gallons  in  about 
forty-eight  hours. 

The  sample  received  for  examination  contained  a  little  white, 
flocculent,  organic  matter  in  suspension, — this  was  removed  by 
filtration.  The  filtered  water  was  perfectly  clear ;  had  a  faint 
brownish-yellow  colour;  was  odourless ;  and  tasted  mildly  saline. 
Reaction,  neutral,  both  before  and  after  concentration.  Its  specific 
gravity,  at  15  5'*  C,  was  found  to  be  1010  •  48.  Boiling  produced 
a  slight  precipitate,  consisting  of  carbonates  of  lime  and  magnesia, 
with  a  trace  of  ferric  hydrate. 

One  thousand  parts,  by  weight,  of  the  filtered  water,  at  15*5* 
0.,  were  found  to  contain  : 

Potassa 0099 

Soda 5-987 

Lithia trace. 
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Lime 0*344 

Magnesia.   ..   0'75S 

Ferrous  oxide .  trace. 

Sulphuric  acid 0'291 

Phosphoric  acid trace. 

Boric  acid ;• ...  trace. 

Carbonic  acid 0*494 

Chlorine 8145 

Bromine trace. 

Iodine strong  trace. 

Silica 0010 

Organic  matter trace. 

16  123 
Less  oxygen,  equivalent  to  chlorine 1  '835 

14-288 

The  foregoing  acids  and  bases  may  reasonably  be  assumed  to  be 
present  in  the  water  in  the  following  state  of  combination  : 

The  carbonates  being  calculated  as  mono-carbonates,  and  all  the  salts  estimated 
as  anhydrous.) 

Chloride  of  potassium 0*157 

II  sodium 11*298 

11  lithium trac€». 

II  magnesium 1*624 

Bromide  of  sodium trace. 

Iodide  of  sodium trace. 

Phosphate  of  soda trace. 

Biborate  of  sod.-i trace. 

Sulphate  of  lime 0*495 

Carbonate  of  lime 0250 

If  magnesia 0"  147 

II  iron trace. 

Silica 0010 

Organic  matter trace. 

13*981 

Carbonic  acid,  half-combined 0*187 

free 0120 


14*288 
Total  dissolved  solid  matter,  by  direct  experiment, 
dried  at  180*^0.,  «1405. 

An  imperial  gallon  of  the  water,  at  15*5**  C,  would  contain  : 

(The  carbonates  being  calculated  as  anhydrous  bi-carbonates,  and  the  salts  with- 
out their  water  of  crystallization.) 

Grains. 

Chloride  of  potassium 11*105 

sodium    799*148 

M  lithium trace. 

M  magnesium 114.871 
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Brouiide  of  sodium trace. 

Iodide  of  sodium trace. 

Phosphate  of  soda trace. 

Biborate  of  soda. trace. 

Sulphate  of  lime 36013 

Bi-carbonate  of  lime 25.464 

II                magnesia 15'844 

II                iron trace. 

^  Silica 0  707 

Organic  matter trace. 

1002  152 
Carbonic  acid,  free 8 "  488 

1010-640 

The  water  was  examined  for  barium  and  strontium,  and  these 
were  both  found  to  be  absent. 

2. — Water  from  a  boring  near  the  mouth  of  Pelican  River,  on  the 
Athabasca  River,  district  of  Alberta,  North-west  Territory. 
Taken  from  a  depth  of  between  225  and  250  feet.  Issues  from 
the  Grand  Rapids  Sandstones,  Cretaceous. 

The  water  contained  a  trifling  amount  of  pale  brown  flocculent 
matter  in  suspension,  which  was  removed  by  filtration.  The 
filtered  water  was  clear  and  bright ;  had  a  faint  brownish-yellow 
colour,  and  a  mildly  saline  taste.  Reaction,  faintly  alkaline  : 
when  evaporated  to  a  small  volume,  strongly  so.  Its  specific 
gravity,  at  15.5*"  C,  was  found  to  be  1003*18.  Boiling  produced 
a  very  slight  precipitate,  consisting  of  carbonates  of  lime  and 
magnesia. 

One  thousand  parts,  by  weight,  of  the  filtered  water  at  ID'S**  C, 

were  found  to  contain  : 

Potassa 0013 

Soda 1-587 

Lithia trace. 

Lime 0006 

Magnesia 0*007 

Ferrous  oxide trace. 

Sulphuric  acid O'OOl 

Boric  acid strong  trace. 

Carbonic  acid 1*257 

Chlorine 0859 

Bromine trace. 

Iodine trace. 

Silica. 0012 

Organic  matter trace. 

8*742 
Less  oxygen  equivalent  to  chlorine 0-193 

8-549 
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The  foregoing  acids  and  bases  may  reasonably  be  assumed  to  be 
present  in  the  water  in  the  following  state  of  combination : 

(The  carbonates  being  calculated  as  monocarbonates,  and  all  the  salts  estimated 
as  anhydrous. ) 

Chloride  of  sodium 1  •416 

Bromide  of  sodium trace. 

Iodide  of  sodium trace. 

Sulphate  of  potassa 0002 

Biborate  of  soda trace. 

Carbonate  of  soda 1'433 

potassa 0018 

II         lithia trace. 

II         lime 0011 

H         magnesia 0*016 

•f         iron trace. 

Silica 0012 

Organic  matter trace. 

2-906 

Carbonic  acid,  half -combined 0*614 

II  free 0029 


8-649 
Total  dissolved  solid  matter,  by  direct  experiment, 
dried  at  ISO^'C,  2-861. 

An  imperial  gallon  of  the  water,  at  ld'5^  C,  would  contain  : 

(The  carbonates  being  calculated  as  anhydrous  bicarbonates,  and  tbe  salts  with- 
out their  water  of  crystallization. ) 

Grains. 

Chloride  of  sodium 99-365 

Bromide  of  sodium trace. 

Iodide  of  sodium trace. 

Sulphate  of  potassa. 0"  140 

Biborate  of  soda trace. 

Bicarbonate  of  soda 142*412 

"  potassa 1-685 

II  lithia trace. 

lime 1-124 

li  magnesia 1-615 

M  iron trace. 

Silica 0  843 

Organic  matter trace. 

247184 
Carbonic  acid,  free 2036 


249-220 
Barium  and  strontium  were  sought  for,  but  not  detected. 

3. — Water  from  a  boring  at  Victoria,  on  the  Saskatchewan  River, 
below  Edmonton,  district  of  Alberta,  North-west  Territory ; 
taken  from  a  depth  of  about  1,600  feet  It  rises  from  beds  of 
sandstone  and  shale  of  Cretaceous  age. 
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The  sample  received  for  examinationy  contained  a  small  quantity 
of  suspended  matter  of  a  brownish-yellow  colour  which,  on 
removal  by  filtration,  was  found  to  consist  of  argillaceous  matter, 
together  with  a  little  hydrated  peroxide  of  iron  and  small  quantities 
of  carbonates  of  lime  and  magnesia.  The  filtered  water  was  clear, 
colourless  and  bright.  It  had  a  strong  saline  taste.  Reaction, 
neutral — both  before  and  after  concentration.  The  specific 
gravity,  at  IS'S*"  C,  was  found  to  be  1037*81.  Boiling  produced 
no  precipitate. 

One  thousand  parts,  by  weight,  of  the  filtered  water,  at  Ib-b''  C, 
were  found  to  contain  : 

Potaaaa 0147 

Soda ...23767 

LithiA trac*». 

Baryta trace. 

Strontia trace. 

Lime 1-989 

Magnesia 1022 

Ferrous  oxide trace. 

Sulphuric  acid 0  003 

Boric  acid trace. 

Carbonic  acid 0099 

Chlorine 31"569 

Bromine trace. 

Iodine strong  trace. 

Silica. 0005 


58-591 
Less  oxygen,  equivalent  to  chlorine 7 '  114 


51-477 


The  foregoing  acids  and  bases  may  reasonably  be  assumed  to  be 
present  in  the  water  in  the  following  state  of  combination  : 

(The  carbonate  being  calculated  as  monocarbonate,  and  all  the  salts  estimated  as 
anhydrous.) 

Chloride  of  potassium 0229 

sodium 44-831 

If          lithium trace. 

.1         calcium 3'818 

If         magnesium    2*426 

Bromide  of  magnesium trace. 

Iodide  of  magnesium trace. 

Sulphate  of  potassa OOOG 

Biborate  of  soda trace. 

Carbonate  of  baryta trace. 

II           strontia trace. 
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Carbonate  of  lime 0112 

n  iron trace. 

Silica. 0005 


51-427 
Carbonic  acid,  half-combined 0*050 


51-477 
Total  diBsolved  solid  matter,  by  direct  experiment, 
dried  at  180"  C,  =  61-45L 

An  imperial  gallon  of  the  water,  at  15*5°  C,  would  contain : 

(The  carbonate  being  calculated  as  anhydrous  bicarbonate,  and  the  salts  withoat 
their  water  of  crystallization.) 

Grains. 

Chloride  of  potassium 16636 

sodium 3256-824 

lithium trace. 

calcium. 277'365 

magnesium 176241 

Bromide  of  magnesium trace. 

Iodide  of  magnesium trace. 

Sulphate  of  potassa 0-436 

Biborate  of  soda trace. 

Bicarbonate  of  baryta trace. 

II  strontia trace. 

11  lime 11-769 

M  iron trace. 

Silica 0-368 


3739-634 

4. — Water  from  a  spring  at  *  The  Gap,*  east  entrance  to  Crow  Nej«t 
Pass,  township  seven,  range  three,  west  of  the  fifth  initial  meridian, 
district  of  Alberta,  North-west  Territory. 

The  sample  of  water  sent  for  examination  had,  when  received 
a  faint,  yet  decided,  odour  of  sulphuretted  hydrogen ;  and  con- 
tained a  very '  trifling  amount  of  pale  brown,  flocculent,  organic, 
apparently  vegetable,  matter  in  suspension.  This  was  removed 
by  filtration.  The  water  was  colourless,  and  tasted  somewhat 
insipid.  Reaction,  neutral ;  after  evaporation  to  a  small  volume, 
however,  very  faintly  alkaline.  Its  specific  gravity,  at  15*5*  C, 
was  found  to  be  1000-25.  Boiling  produced  a  slight  precipitate, 
consisting  of  carbonates  of  lime  and  magnesia. 

One  thousand  parts,  by  weighty  of  the  filtered  water,  at  15-5'  C, 
were  found  to  contain  : 

Potassa trace. 

Soda 0015 

Lithia trace. 

Lime u-126 
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Magnesia 0047 

Ferrous  oxide trace. 

Sulphuric  acid 0*  135 

Carbonic  acid 0096 

Chlorine 0003 

Silica. 0004 

Organic  matter trace. 


0-426 
Less  oxygen,  equivalent  to  chlorine O'OOl 


0-425 


The  foregoing  acids  and  bases  may  reasonably  be  assumed  to  be 
present  in  the  water  in  the  following  state  of  combination  : 

(The  carbonates  being  calculated  as  monocarbonates,  and  all  the  salts  estimated 
as  anhydrous.) 

Chloride  of  potassium trace. 

11         sodium 0005 

Sulphate  of  soda  0027 

H           lime 0204 

Carbonate  of  litbia . .   . .    trace. 

n            lime 0075 

II             magnesia 0  '0^)9 

M            iron trace. 

Silica. 0004 

Organic  matter trace. 


0-414 


Carbonic  acid,  in  excess  of  that  required  to  form 

monocarbonates O'Oll 


0-425 
Total  dissolved  solid  matter,  by  direct  experiment, 
dried  at  180"  0.,  =  0  428. 

The  carbonic  acid  found  amounted,  it  may  be  observed,  to  little 
more  than  that  required  to  form  neutral  carbonates ;  hence,  but  a 
very  small  proportion  of  these  would  appear  to  be  present  in  the 
water  as  bicarbonates. 

An  imperial  gallon  of  the  water,  at  15-5"*  C,  would  contain : 

(The  carbmates  being  calculated  as  monocarbonates,  and  all  the  salts  estimated 
as  anhydrous.) 

Grains. 

Chloride  of  potassium trace. 

1.  sodium 0-350 

Sulphate  of  soda 1890 

lime     14-284 

Carbonate  of  lithia trace. 

M  lime 6*251 
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Carbonate  of  magnesia 6932 

•I  iron trace. 

Silica 0-2S0 

Organic  matter trace. 

28-987 

Carbonic  acid,  in  excess  of  that  required  to  form 

monocarbonates 0770 

29757 

Barium,  strontium,  boric  acid,  bromine  and  iodine,  were  sought 
for,  and  found  to  be  absent. 

5. — Water  from  Goodenough  Lake,  one  of  several  soda  lakes,  situate 
some  twenty-eight  miles  north  of  Clinton,  Lillooet  district,  in  the 
province  of  British  Columbia.  The  lake  in  question  has  been 
more  fully  referred  to  under  'natron'  on  p  12.,  ante,  where  will  also 
be  found  some  information  in  regard  to  the  conditions  of  the  lake 
obtaining  at  the  time  of  the  collection  of  the  sample  of  water,  of 
which  the  following  are  the  results  of  an  examination. 

It  contained  a  little  pale  brown,  flocculent,  organic  matter  in 
suspension,  which  was  removed  by  filtration,  leaving  the  water 
perfectly  clear  and  colourless.  It  was  devoid  of  any  marked 
odour.  It  tasted  and  reacted  strongly  alkaline.  It  specific 
gravity,  by  hydrometer,  at  15-5°  C,  was  found  to  be  1108*5. 

One  thousand  parts,  by  weight,  of  the  filtered  water,  at  Ib'b"  C, 
were  found  to  contain  : 

Potassa 8-300 

Soda 50-446 

Ammonia,  very  small  quantity undet. 

Lime 0023 

Magnesia 0062 

Alumina 0-345 

Sulphuric  acid 6105 

Phosphoric  acid 0'576 

Boric  acid trace. 

Carbonic  acid 42-151 

Chlorine 7*902 

Silica 0041 

Organic  matter,  small  quantity undet. 

115a">l 
Less  oxygen,  ec|ui valent  to  chlorine 1 '  780 

114  171 
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The  foregoing  acids  and  bases  may  reasonably  be  assumed  to  be 
present  in  the  water  in  the  following  state  of  combination : 

(The  carbonates  being  calculated  as  monocarbonates,  and  all  the  salts  estim- 
ated as  anhydrous.) 

Chloride  of  sodium 13'021 

Sulphate  of  potassa 13'294 

Carbonate  of  potassa 1  "630 

.1         soda  74236 

II         ammonia,  very  small  quantity undet. 

II         lime 0-041 

II         magnesia 0*130 

Phosphate  of  soda 0*222 

II            alumina 0*825 

Biborate  of  soda trace. 

Silica 0041 

Organic  matter,  small  quantity undet. 

108-440 
Carbonic  acid,  in  excess  of  that  required  to  form 

monocarbonates 10731 

114  171 

The  amount  of  carbonic  acid  found,  in  excess  of  that  required  to 
form  normal  carbonates,  is  little  more  than  one-third  that  required 
by  these  to  form  bicarbonates,  from  which  it  would  appear  that 
only  a  portion  of  the  neutral  carbonates  are  present  in  the  water 
in  the  latter  condition. 

An  imperial  gallon  of  the  water  at  16-5''  C,  would  contain  : 

(The  carbonates  being  calculated  as  monocarbonates,  and  all  the  salts  estim- 
ated as  anhydrous. ) 

Grains. 

Chloride  of  sodium 1010*365 

Sulphate  of  potassa 1031*548 

Carbonate  of  potassa 126*480 

I,  soda 5760-342 

II  ammonia,— very  small  quantity. . .   .       undet. 

.1  lime 3181 

II  magnesiii 10087 

Phosphate  of  soda 17226 

"  alumina 64016 

Biborate  of  soda trace. 

Saica 3  181 

Organic  mstter,  small  quantity undet. 

8026*426 
Carbonic  acid,  in  excess  of  that  required  to  form 

monocarbonates  832*672 

8859*098 
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Lithium,  barium,  strontium,  bromine  and  iodine,  were  sought 
for,  and  found  to  be  absent. 

The  results  of  an  examination  of  the  mud  forming  the  bottom 
of  the  lake  in  which  this  water  occurs,  are  given  on  a  preceding 
page, — see  under  *  natron.' 

6. — Water  from  a  spring  within  a  few  miles  of  St.  Peters,  Richmond 
county,  province  of  Nova  Scotia.  Examined  for  the  Rev.  J. 
Eraser. 

This  water,  at  the  time  of  its  receipt,  contained  a  small  quantity 
of  reddish-brown  suspended  matter  which,  on  removal  by  filter- 
ation,  was  found  to  consist  of  organic  matter  with  a  little  hydrated 
peroxide  of  iron.  The  filtered  water  had  a  pale  brownish-yellow 
colour ;  a  distinctly  saline  teste ;  reacted  neutral,  both  before  and 
after  concentration ;  and  had  a  specific  gravity,  at  15 -5*  C,  of 
1009.0.  It  contained  11*256  parts  of  dissolved  saline  matter, 
dried  at  180"  C,  in  1000  parts,  by  weight,  of  the  water, — equiva- 
lent to  795  Oil  grains  per  imperial  gallon. 

A  qualitative  analysis  indicated  the  presence  of : 

Soda rather  large  quantity. 

Lime somewhat  large  quantity. 

Magnesia very  small  quantity. 

Sulphuric  acid rathei  small  quantity. 

Carbonic  acid small  quantity. 

Chlorine rather  lai^ge  quantity. 

Silica trace. 

Organic  matter faint  trace. 

Boiling  produced  a  small  precipitate  consisting,  for  the  most 
part,  of  carbonate  of  lime,  with  a  very  little  carbonate  of  magnesia. 

7. — Water  from  a  boring  at  Eel  River  Crossing,  Restigouche  county, 
province  of  New  Brunswick.     Examined  for  Mr.  Wm.  Currie. 

This,  when  received,  contained  a  small  amount  of  pale  brown, 
flocculent,  suspended  matter  which,  on  removal  by  filtration,  was 
found  to  consist  of  organic  matter  with  a  little  hydrated  peroxide 
of  iron.  The  filtered  water  was  slightly  turbid  and  became  still 
more  so  on  exposure  to  the  air  at  the  same  time  assuming  a 
brownish-yellow  colour,  and  ultimately  depositing  a  little  ferric 
hydrate.  It  had  a  very  mild  saline  taste,  and  a  faint,  yet  marked 
putrescent  odour.  Reaction  neutral — after  concentration,  how- 
ever, very  faintly  alkaline.  Its  specific  gravity,  at  15-5*  C,  was 
found  to  be  1001*5.     It  contained  1*669  parts  of  dissolved  saline 
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matter,  dried  at  180°  C,  in  1,000  parts,  by  weight,  of  the  water, 

— equivalent  to  117  04  grains  per  imperial  gallon. 

A  qnalitatiye  analysis  showed  it  to  contain  : 

Potassa trace. 

Soda. large  quantity. 

Lithia. trace. 

Lime very  small  quantity. 

Magnesia very  small  quantity. 

Ferrous  oxide  trace. 

Sulphuric  acid very  small  quantity. 

Carbonic  acid    small  quantity. 

Chlorine rather  large  quantity. 

Silica trace. 

Organic  matter strong  trace. 

Boiling  produced  a  slight  precipitate,  consisting  of  carbonates 

of  lime  and  magnesia,  and  hydrated  peroxide  of  iron. 

8. — Water  from  a  boring  at  Dunsinnane,  Kings  county,  province  of 
New  Brunswick.  The  main  flow  of  the  water  was  struck  at  a 
depth  of  about  three  hundred  feet.  Examined  for  Mr.  John* 
White. 

The  sample  received  for  examination  contained  a  trifling 
amount  of  white,  flocculent,  suspended  matter.  This  was  re- 
moved by  filtration.  The  filtered  water  had  a  faint  brownish- 
yellow  colour,  was  odourless,  and  had  an  insipid  taste.  Reaction, 
neutral — when  reduced  to  a  small  volume,  however,  faintly 
alkaline.  Total  dissolved  saline  matter,  dried  at  180**  C, 
amounted  to  0114  parts  per  1,000 — equivalent  to  7*98  grains 
per  imperial  gallon. 

A  qualitative  analysis  indicated  the  presence  of  : 

Soda small  quantity. 

Lime. verj'  small  quantity. 

Magnesia very  small  quantity. 

Sulphuric  acid very  small  quantity. 

Carbonic  acid very  small  quantity. 

Chlorine small  quantity. 

Silica .  trace. 

Organic  matter faint  trace. 

Boiling  produced  but  a  very  slight  precipitate,  consisting,  for 
the  most  part,  of  carbonate  of  lime  with  a  very  little  carbonate 
of  magnesia. 

9. — Water  from  a  spring  on  the  property  of  Mr.  Edouard  Tetu,  a  mile 
and  a  half  from  Montmagny  Station,  on  the  line  of  the  Inter- 
colonial Railway, — cadastral  lot  184  of  St.  Thomas,  Montmagny 
county,  province  of  Quebec.     Received  from  Mr.  J.  Obalski. 
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The  sample  of  water  received  for  examination,  contained  a 
small  quantity  of  brownish  flooculent  matter  in  suspension, 
which,  on  removal  by  filtration,  was  found  to  consist  of  organic 
matter  with  a  very  little  hydrated  peroxide  of  iron.  The  filtered 
water  had  a  pale  brownish-yellow  colour  ;  was  devoid  of  odour ; 
and  tasted  mildly  saline.  Reaction,  neutral,  but  after  concen- 
tration, faintly  alkaline.  It  had  a  specific  gravity,  at  15-5**  C, 
of  1004*5,  and  was  found  to  contain  6 '180  parts  of  dissolved 
saline  matter,  dried  at  180°  C,  in  1,000  parts,  by  weight,  of  the 
water, — equivalent  to  434  *  55  grains  per  imperial  gallon. 

A  qualitative  analysis  showed  it  to  contain  : 

Potassa trace. 

Soda somewhat  large  quantity. 

Lime small  quantity. 

Magnesia small  quantity. 

Ferrous  oxide trace. 

Carbonic  acid rather  small  quantity. 

Chlorine somewhat  large  quantity. 

Silica trace. 

Organic  matter trace. 

Boiling  produced  a  small  precipitate,  consisting  of  carbonates 

of  lime  and  magnesia  with  traces  of  hydrated  peroxide  of  iron. 

10. — Water  from  a  spring  in  St.  Ferdinand  d'Halifax,  Lake  William, 
township  of  South  Halifax,  Megantic  county,  province  of  Quebec. 
Examined  for  Mr.  A.  Chambrier. 

The  sample  of  water  sent  for  examination,  contained  a  trifling 
amount  of  pale  brownish,  flocculent,  organic  matter  in  suspension. 
After  removal  of  this  by  filtration,  the  water  was  found  to  be 
bright,  colourless,  odourless,  and  devoid  of  any  marked  taste.  It 
reacted  neutral,  both  before  and  after  concentration.  Its  specific 
gravity  at  15  5°  C,  was  found  to  be  1000  49.  It  contained 
0140  parts  of  dissolved  saline  matter,  dried  at  180"  C,  in  1,000 
parts,  by  weight,  of  the  water, — equivalent  to  9  805  grains  per 
imperial  gallon. 

A  qualitative  analysis  indicated  the  presence  of : 

Soda very  small  quantity. 

Lime small  quantity. 

Magnesia very  small  quantity. 

Sulphuric  acid very  small  quantity. 

Carbonic  acid small  quantity. 

Chlorine very  small  quantity. 

Silica trace. 

Organic  matter faint  trace. 

Boiling  produced  a  very  slight  precipitate,  consisting  of  car- 
bonate of  lime  with  a  very  little  carbonate  of  magnesia. 
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11. ^Water  from  a  spring  on  the  farm  of  Mr.  John  Kennedy,  on  the 

south  half  of  lot  one,  concession  A  of  Rideau  Front,  township  of 
Nepean,  Carleton  county,  province  of  Ontario.  Examined  for 
Mr.  A.  F.  Mclntyre. 

The  sample  of  water  received  for  examination  contained  a  small 
quantity  of  pale  brown,  flocculent,  organic  matter  in  suspension. 
This  was  removed  by  filtration.  The  filtered  water,  which  was 
perfectly  bright,  had  a  faint  brownish-yellow  colour.  It  was 
devoid  of  any  marked  taste.  Reaction,  neutral ;  when  evaporated 
to  a  small  volume,  however,  strongly  alkaline.  Its  specific  gravity, 
at  IS-S^C,  was  found  to  be  100047.  The  total  dissolved  saline 
matter,  dried  at  180^0.,  amounted  to  0440  parts  per  1000,— 
equivalent  to   30*8  grains  per  imperial  gallon. 

A  qualitative  analysis  showed  it  to  contain  : 

Potassa very  small  quantity. 

Soda small  quantity. 

Lithia trace. 

Lime small  quantity. 

Magnesia very  Bmall  quantity. 

Alumina trace. 

Ferrous  oxide  trace. 

Sulphuric  acid small  quantity. 

Boric  acid faint  trace. 

Carbonic  acid rather  small  quantity. 

Chlorine very  small  quantity. 

Silica trace. 

Organic  matter trace. 

Boiling  produced  a  slight  precipitate,  consisting  of  carbonates 
of  lime  and  magnesia.  Baryta,  strontia,  bromine  and  iodine, 
were  sought  for,  and  found  to  be  absent. 

12. — ^Water  from  a  spring  on  the  twenty-first  lot  of  the  third  conces- 
sion of  the  township  of  Huntley,  Carleton  county,  province  of 
Ontario.     Examined  for  Mr.  James  Wilson. 

It  contained  a  little  brownish  flocculent  matter  in  suspension, 
which,  on  removal  by  filtration,  was  found  to  consist  of  organic 
matter  with  a  little  hydrated  peroxide  of  iron.  The  filtered 
water  had  a  faint  brownish-yellow  colour ;  was  odourless  ;  and 
possessed  a  very  mildly  saline  taste.  Reaction,  neutral  ;  when 
evaporated  to  a  small  volume,  however,  decidedly  alkaline. 
Specific  gravity,  by  hydrometer,  at  15'5"C.,  10020.  Total  dis- 
solved saline  matter,  dried  at  180''C.,  2-715  parts  per  1000, — 
equivalent  to  190*43  grains  per  imperial  gallon. 
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A  qualitative  analysis  showed  the  presence  of : 

Soda rather  small  quantity. 

Lime very  small  quantity. 

Magnesia small  quantity. 

Sulphuric  acid trace. 

Carbonic  acid small  quantity. 

Chlorine rather  small  quantity. 

Silica trace. 

Organic  matter trace. 

Boiling  produced  a  slight  precipitate,  consisting  of  carbonate  of 
lime  with  a  little  carbonate  of  magnesia. 

13. — Water  from  a  boring  in  the  town  of  Souris,  Brandon,  province  of 
Manitoba. 

The  sample  of  the  water  submitted  to  examination  contained  a 
small  amount  of  pale  brown  flocculent  matter  in  suspension  which, 
on  removal  by  filtration,  was  found  to  consist  of  hydrated  peroxide 
of  iron  with  a  little  carbonate  of  lime  and  a  trifling  quantity  of 
organic  matter.  The  filtered  water  was  clear  and  colourless ; 
devoid  of  odour,  and  any  marked  taste.  Reaction,  neutral, — after 
concentration,  however,  strongly  alkaline.  Its  specific  gravity,  at 
I5*5"C.,  was  found  to  be  1001-5.  The  total  dissolved  saline 
matter,  dried  at  ISO'^C,  amounted  to  1*522  parts  per  1,000,— 
equivalent  to  106*68  grains  per  imperial  gallon. 

A  qualitative  analysis  indicated  the  presence  of  : 

Soda small  quantity. 

Lime small  quantity. 

Magnesia small  quantity. 

Ferrous  oxide trace. 

Sulphuric  acid small  quantity. 

Carbonic  acid   somewhat  large  qiumtity. 

Chlorine small  quantity. 

Silica trace. 

Organic  matter trace. 

Boiling  produced  a  small  precipitate,  consisting  of  carbonates 
of  lime  and  magnesia  with  a  trace  of  hydrated  peroxide  of  iron. 

14. — Water  from  a  spring  near  Nakusp,  east  side  of  Upper  Arrow 
Lake,  West  Kootenay  district,  province  of  British  Columbia. 
Examined  for  Mr.  H.  M.  McCutcheon. 

It  contained  a  trifling  amount  of  white,  flocculent,  organic 
matter  in  suspension.  This  was  removed  by  filtration.  The 
filtered  water  was  devoid  of  odour  and  any  marked  taste.  Re- 
action, neutral — both  before  and  after  concentration.  Its  specific 
gravity,  at  15*5''C.,  was  found  to  be   1000*5.      It  contained  0*51 
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parts  of  dissolved  saline  matter,  dried  at  180°C.,  in  1,000  parts, 
by  weight,  of  the  water, — equivalent  to  35-7  grains  per  imperial 
gallon. 

A  qualitative  analysis  showed  it  to  contain  : 

Potassa trace. 

Soda very  small  quantity. 

Lime     very  small  quantity. 

Magnesia. very  trifling  quantity. 

Sulphuric  acid small  quantity. 

Carbonic  acid trace. 

Chlorine very  small  quantity. 

Silica trace. 

Organic  matter trace. 

Boiling  produced  a  scarcely  perceptible  precipitate. 


MISCELLANEOUS  EXAMINATIONS. 

1. — Clay.  From  Big  Pond,  Cape  Breton  county,  province  of  Nova 
Scotia.  A  light  grayish,  friable,  non-calcareous,  argillaceous 
earth,  containing  a  somewhat  large  amount  of  very  fine  silicious 
grit,  and  some  root  fibres.  In  the  moist  condition,  it  is  distinctly 
plastic.  When  burnt  it  assumes  a  light  reddish-brown  colour.  It 
is  very  difficultly  fusible. 

2. — Clay.  From  the  forty- fifth  lot  of  the  fourth  range  of  the  township 
of  Macp^ — where  it  occurs  on  a  small  stream  called  La  Petite 
Paquette,  a  tributary  of  the  Petite  Neigette  River, — county  of 
Rimouski,  in  the  province  of  Quebec.  A  brownish-yellow,  slightly 
ferruginous,  non -calcareous,  plastic  clay,  containing  but  little 
gritty  matter.  When  burnt  it  assumes  a  reddish-brown  colour. 
It  is  very  difficultly  fusible  at  a  high  temperature.  This  clay  is 
well  suited  for  the  manufacture  of  ordinary  building  brick  and 
common  pottery.  It  might  also  be  used  for  the  manufacture  of 
stove-linings,  or  even  a  fire  brick  in  which  a  high  degree  of  re- 
fractoriness was  not  called  for.  The  pleasing  colour  it  assumes 
when  burnt  might  likewise  render  it,  in  the  opinion  of  many, 
suitable  for  the  manufacture  of  terra  cotta  ware. 
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ERRATA. 

Page  25  a — Tables  3  and  4.     Exports  of  Goal  the  prodaoe  of  Canada, 
1898,  for  1,140,029  tons  read  1,150,029  tons. 

The  following  changes  are  necessitated  by  the  above  erratum : — 

Page  28  s.— Exports  of  Goal  the  prodaoe  of  Canada,  for  1,140,029 
read  1,150,029. 

Home  Consumption  of   Canadian  Coal,  for  3,032,553  read 
3,022,553. 

Total  Consumption  of  Coal  in  Canada,  for  6,307,534  read 
6,297,534. 

Page  29  8.~Table  9.     Consumption  of  Coal  in  Canada,  1898  :— 
Canadian,  for  3,032,553  read  3,022,553. 
Total,  for  6,307,534  read  6,297,534. 
Percentage  Canadian,  for  48*1  read  48*0. 
It  Imported,  for  51 -^  read  52*0. 

Consumption  per  capita,  for  1*202  read  1*200. 


Page  64  s  ^Table  1.     Production  of  Copper.    Increase  in  lbs.,  1898, 
for  1,501,660  read  4,446,334. 

Page  133  8.— Table  12.     Imports  of  Paraffine  Wax  Candles.     Duty: 
for  25  per  cent  read  30  per  cent. 
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To  Dr.  G.  M.  Dawson,  C.M.G.,  F.R.S.,  &c., 

Director  Geological  Survey  of  Canada. 

Sir, — Herewith  permit  me  to  hand  you  the  detailed  statistical 
report  of  the  mineral  industries  of  Canada  for  1898.  The  preliminary 
summary  statement  for  that  year  which  was  completed  on  February 
21,  1899,  is  of  course  replaced  by  the  revised  statement  herein  con- 
tained. 

Since  the  issue  of  the  last  annual  report  the  time  of  the  staff  of  the 
Section  has  been  occupied  in  the  collection  and  compilation  of  the 
material,  statistical  and  technological,  for  this  report  and  with  the 
various  other  duties  devolving  upon  them.  Numerous  memoranda 
have  been  prepared  giving  information  to  inquirers  as  to  mineral 
resources,  industries,  &o.  Much  information  of  this  sort  has  been 
gathered  from  various  sources  and  placed  on  file  in  our  mining  records. 

A  short  time  was  spent  by  myself  in  the  apatite  and  graphite  dis- 
trict of  Buckingham  township,  Labelle  Co.,  Quebec,  and  Mr.  Denis 
made  a  trip  to  Champlain,  Que.,  to  examine  some  reported  finds  of 
natural  gas.  He  also  spent  some  weeks  in  Lambton,  Essex  and  Wel- 
land  counties,  Ont.,  investigating  the  natural  gas  and  petroleum  indus- 
tries and  the  mode  of  occurrence  of  those  mineral  products.  His  notes 
on  these  subjects  are  incorporated  with  the  proper  articles  in  the  fol- 
lowing pages. 

Special  mention  must  be  made  of  the  assistance  received  from  Mr. 
Denis  in  the  preparation  of  the  technological  matter  for  the  report  and 
of  the  important  and  thorough  work  of  Mr.  McLeish  dealing  with  the 
statistical  and  economic  features  of  the  mineral  industries.  Acknow- 
ledgment is  also  due  to  Mrs.  Sparks  for  efficient  assistance  in  the 
work  of  the  Section. 

Thanks  are  also  due  to  those,  although  too  numerous  to  mention 
personally,  who  by  answering  our  circularu  or  letters  have  provided 
valuable  material  for  the  report.  Material  assistance  has  also  been 
received  from  the  provincial  mining  departments  of  Nova  Scotia, 
Quebec  and  British  Columbia  and  the  Dominion  Customs  and  Inland 
Revenue  Departments. 

I  am,  sir, 

Your  obedient  servant, 

ELFRIC  DREW  INGALL. 
Section  of  Mineral  Statistics  and  Mines, 
November  18,  1899. 
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Note. — Unless  othertviae  stated ^  the  hearings  in  this  report  are  all 
referred  to  the  true  meridian. 
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EXPLANATORY  NOTES. 


YEAR   AND   TON   USED. 

Except  for  the  figures  of  imports,  which  refer  to  the  fiscal  year  end 
ing  June  30  in  the  current  calendar  year,  the  year  used  throughout 
this  report  is  the  calendar  year.  The  ton  is  that  of  2,000  pounds, 
unless  otherwise  stated. 

EXPORTS  AND   IMPORTS. 

The  figures  given  throughout  the  report  referring  to  exports  and 
imports  are  compiled  from  data  obtained  from  the  books  of  the  Cus 
touis  Department,  and  will  occasionally  show  discrepancies,  which 
however,  there  are  no  means  of  correcting. 

The  exports  and  imports  under  the  heading  of  each  province  do  not 
necessarily  represent  the  production  and  consumption  of  the  province, 
e.g.,  material  produced  in  Ontario  is  often  shipped  from  Montreal  and 
entered  there  for  export,  so  falling  under  the  heading,  Quebec. 

N.E.S.  =  Not  elsewhere  specified. 

VALUES   ADOPTED. 

The  values  of  the  metallic  minerals  produced,  as  per  returns  to  this 
department,  are  calculated  on  the  basis  of  their  metallic  contents  at 
the  average  market  price  of  the  metal  for  the  current  year.  Spot 
values  have  been  adopted  for  the  figures  of  production  of  the  non- 
metallic  minerals. 

GENERAL  NOTES. 

As  in  the  past,  care  is  taken  to  avoid  interference  with  private 
interests  in  the  manner  of  publishing  results,  and  all  returns  of  produc- 
tion of  individual  mines  are  treated  as  confidential,  unless  otherwise 
arranged  with  those  interested.  The  confidence  of  the  mining  com- 
munity thus  gained,  has  resulted  in  an  increasingly  general  response 
to  our  circulars,  although  to  complete  our  data  personal  application  is 
still  necessary  in  a  small  number  of  instances,  and  a  yet  more  prompt 
response  on  the  part  of  all  applied  to,  will  help  still  further  towards 
an  earlier  publication  of  the  material. 
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lii  view  of  criticisms  of  these  statistics  which  have  been  made  from 
time  to  time  in  the  past,  it  may  be  well  to  explain  the  working  methods 
adopted,  in  order  to  prevent  the  misunderstandings  which  underlie 
such  criticisms  and  suggestions,  and  to  correct  the  impression  thereby 
conveyed  to  the  public  that  the  reports  are  unreliable. 

The  figures  given  throughout  the  reports  are  based,  as  far  as  pos- 
sible, upon  returns  obtained  direct  from  the  various  operators,  or  from 
official  data,  and  the  totals  have  for  some  years  been  checked  by 
comparison  with  railway  shipments,  exports,  and  all  other  available 
sources  of  information.  It  can  be  therefore  fairly  claimed,  that  they 
are  as  accurate  as  it  is  possible  to  make  such  figures. 

After  investigation  of  the  subject  we  have,  however,  found  that  in 
the  nature  of  things,  export  and  railway  figures  can  only  be  taken  as 
approximately  correct  in  most  instances.  '  In  the  case  of  the  export 
figures,  entries  are  made  as  a  rule  by  those  having  no  technical  know- 
ledge of  mineral  substances,  and  in  the  case  of  the  railways,  but  few 
of  the  shipments  are  actually  weighed,  so  that  car-load  lots,  for 
instance,  may  differ  considerably  from  the  theoretical  load  of  the  car. 

The  lists  of  operators  given  throughout  the  report  are  not  put  for- 
ward as  complete  in  every  case,  only  those  reporting  their  production 
being  included.  Producers  finding  their  names  omitted  are  invited  to 
communicate  with  the  office  that  they  may  be  included  iu  the  next 
issue. 

CORRECTIONS — ALTERATIONS. 

Corrections  and  alterations  have  been  made  throughout  this  report 
wherever  they  seemed  to  be  called  for,  according  to  more  complete  and 
reliable  data  available  since  previous  issues. 

The  tabulated  statement  given  in  the  folded  sheet  facing  page  8 
represents  a  compilation  of  all  the  similar  statements  found  in  pre- 
vious reports,  re-modelled  and  further  revised  wherever  possible. 
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INTRODUCTION. 

The  following  general  table  of  the  '  Mineral  Production  of  Canada '  minbral 
covers  a  period  of  thirteen  years,  commencing  with  the  inauguration  of  PRonDcmoN 
t^he  work  of  the  Mines  Section  of  the  Geological  Survey.     In  a  con- 
densed form  the  history  of  the  various  mineral  industries  of  Canada 
-will  be  therein  illustrated,  the  details  being  given  in  the  body  of  the 
report. 

Taking  the  industry  as  a  whole  the  following  pointo  will  be  noted. 
The  increase  in  the  grand  total  has  been  in  an  ever  increasing  ratio 
for  the  past  three  years  as  shown  in  the  below  given  figures. 


Year. 

Can 

IncreRBe 

per  cent  in 

Grand  Total. 

ADA. 

United  States. 

Production 

per 

capita. 

IncreaBe 

per  cent  in 

Grand  Total. 

Production 

per 

capita. 

1898 

1897 

1896  

1895 

p.c 

34-89 

26-90 

8-79 

$ 

7  32 
5  52 
4  40 
4  09 
3  50 
2  23 

p.c. 

10-61 

1-33 

■21 

} '^'^'i 

8 

988 
866 
8  73 

8  90 

9  89 
7  76 

1890 

1886 

}          6400  1 

Taking  as  a  standard  the  great  mineral  producing  country  to  the 
south  of  us,  the  growth  of  Canada's  mineral  industries  is  seen  to  be  very 
encouraging.  The  percentage  of  increase  in  the  grand  total  for  the 
years  represented  is  very  much  larger,  and  if  the  present  rate  of  increase 
continues  in  the  per  capita  value  of  the  mineral  products,  the  country 
should  soon  stand,  in  this  respect,  on  an  equal  footing  with  the  United 
States.  The  much  more  rapid  increase  in  the  population  of  that 
country  must  of  course  be  taken  into  account,  keeping  down  the  rate 
a?      ioes  and  in  some  years  even  resulting  in  a  decrease. 

following  table  gives  the  relative  importance  of  the  various 
ries  as  contributors  to  the  whole. 
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Mineral 
Production     _ 

Protortionatk  Value  of  Dh 

iTFERBNT 

Mineral 

Produo 

TS,  1898. 

OP  Canada. 

Product. 

Contrib- 

uting 

over 

10  p.  c. 

i 

Contrib-.Contrib- 

uting  1   uting 

between:  between 

10  and  5|  5  and  1 

p.c     .     p.c. 

Contrib- 
uting 

under  1 
p.  c. 

Total 

1.  Gold 

35-6.^ 
21-27 

1 

I 

6  71 
5-52 

1 

2.  Coal 

3.  Silver 

4.  Copper 

6.  Bncki  (estimated)    

4  91 
4-71 
3  36 
3-12 
2-75 
1-68 
1-27 
103 

t 

6.  Nickel 

83 
•74 

7.  Building  stone  (estimated). . . 

8.  Lead 

9.  Petroleum 

10.  Lime  (estimated) 

11.  Asbestus 

12.  Cement 

1.3.  Natural  oras  ...               .... 

14.  Coke 

15.  Salt 

1 ; 

16.  Gypsum *  .... 

1 

60 

•58 

•65 

4  10 

17.  Tiles 

1 

1 

18.  Potterv.     .         .         

19.  Sundry  under  1  p.c 

Total 

1 

1    56-90 

12-23 

22-83 

804      10000 

On  comparison  of  the  above  with  the  similar  table  given  in  last  year's 
report  several  important  changes  are  noticeable.  Gold  heads  the  list, 
replacing  coal  and  showing  a  large  increase  compared  with  the  21*02 
per  cent  credited  to  it  in  1897.  This  is  of  course  nearly  all  due  to  the 
enlarged  output  from  the  Yukon.  SUver  still  holds  third  place 
although  by  a  much  less  percentage,  and  copper  and  bricks  reverse  places, 
coming  now  in  the  order  named.  Lead  has  dropped  from  seventh  to 
eighth  place,  changing  with  building-stone,  and  other  changes  of  less 
importance  will  be  evident. 


*  In  studying  a  comparative  statement  such  as  the  tabulation  given,  it  must  be 
remembered  that  the  above  percentages  are  of  the  gross  values,  which  vary  from  year 
to  year,  not  only  by  reason  of  varying  amounts  produced,  but  also  on  account  of  the 
fluctuations  in  the  price.    This  latter  factor  has  affected  some  minerals  more  than 
others.    The  heavy  decline  in  the  price  of  silver,  for  instance,  in  the  past  few  ye«xa, 
has  very  greatly  affected  its  place  in  the  scale,  and  copper,  nickel  and  asbestus  *      e 
varied  much  in  this  respect.    This  can  be  seen  by  comparison  of  1898  with 
years  in  the  main  table,  and  in  order  to  facilitate  this  use  of  the  table,  the  fep 
increase  and  decrease  have  been  brought  out  by  the  use  of  differing  type  as  e 
in  the  foot-notes. 
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In  1897  the  metallic  products  constituted  about  48  per  cent  of  the  Mineral 
whole  as  compared  with  about  56  per  cent  in  1898,  and  the  non-metallic  of  Canada. 
stand  at  36  and  29  per  cent  in  the  two  years  respectively,  whilst  the 
structural  material  class  contributed  about   15  per  cent  in  the  former 
and  nearly  14  per  cent  in  the  latter. 

Table  of  Increases  and  Deoreasbh  in  the  Production  of  the  various 
Minerals  in  1898,  as  compared  with  1897. 


Products. 

Quantity. 

Value. 

Increase. 

Decrease. 

Increase. 

Decrease. 

Metallic— 

8^o?r:::::;.-.;.  :;••::.: .::..:::: 

Iron  ore 

p.c. 

33  43 

128-56 

15  06 

'■"38"62" 

p.  c. 

""18-26' 
""26-27 

21-87 

p.  c. 

42  17 

128-56 

17-26 

""36-i4 

10-29 
12-58 
6208 

p.c. 
""l3-64 

Lead 

Nickel 

Silver 

21-95 

Non'metaUic — 
AsbestUB  and  asbestic 

Coal 

10-21 

44-35 



*"■'  6-84 
21-92 

Coke 

Gypsum . 

Natural  gas 

Petroleum 

Cement 



8-63 


4-9i 
115 



4-96 
44-43 

1 

That  the  year  1898  was  a  prosperous  one  for  most  of  the  leading 
mineral  industries,  will  be  apparent  from  a  study  of  the  figures  given 
in  the  preceding  table.  All  the  metalliferous  products  except  lead 
and  silver  show  marked  increases,  and  with  the  exception  of  the  latter, 
better  prices  have  enhanced  the  increases  and  lessened  the  decreases. 
There  was  also  a  decided  augmentation  in  the  values  of  the  chief  non- 
metallic  products  with  the  exceptions  of  gypsum  and  natural  gas. 

The  standing  of  the  different  provinces  with  regard  to  the  grand 
total  is  as  belov. 
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Production  by  Provinces,  1898. 


Piovince. 


Nova  Scotia 

New  Brunswick 

Quebec  

Ontario 

Manitoba  and  North-west  Territories 
British  Columbia 

Total 


Value  of 
Production. 


Per  cent. 


5,8a3,a93 

13-7 

444,427 

1-1 

2,572,518 

6  7 

7,941,249 

2«r> 

11,009,220 

28-5 

11,390,503 

29-5 

38,661,010 


100  0 


British  Columbia  takes  the  lead  with  its  coal,  placer  gold  and 
metalliferous  ores.  Next  comes  the  North-west  Territories  with  its 
coal,  but  chiefly  owing  its  prominent  place  to  the  Yukon  gold  output. 
Ontario  occupies  third  place,  contributing  all  the  nickel,  salt,  petro- 
leum and  natural  gas,  and  largely  to  the  copper,  and  constituting  an 
important  factor  in  the  gold,  iron  and  several  other  items.  Nova 
Scotia  contributes  largely  to  the  coal,  gold  and  iron  output  of  the 
country,  and  is  an  important  factor  in  other  industries  of  less  import- 
ance, and  Quebec  comes  fifth,  supplying  all  the  asbestus  and  chromite 
and  adding  to  the  iron  and  gold. 

The  following  tables  give  the  exports  and  imports  of  mineral  sub- 
stances as  gathered  from  the  books  of  the  Customs  Department.  The 
former,  being  for  the  calendar  year,  are  in  a  degree  comparable  with 
the  figures  of  production.  It  must,  however,  be  borne  in  mind,  as  else- 
where pointed  out  in  the  report,  that  in  many  items  the  basis  of 
valuation  is  very  much  lower  than  that  adopted  by  this  Section, 
especially  in  the  case  of  metals  and  other  ores.  As  they  stand,  how- 
ever, the  figures  show  an  exportation  of  nearly  38  per  cent  of  the  total 
production.  Taking  these  increased  values  into  account,  and  arriving 
thus  at  an  approximation  of  the  export  figures  on  the  same  basis  aa 
those  of  production,  the  former  are  found  to  be  about  70  per  cent  of 
the  latter. 
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MiNSBAL 

«  ^  ^  ,^  ,««o       PRODDCrriON 

MiNKRALS  AND  MiNBRAL  PrODCCTS  OF    CaXADA  DURING  CALENDAR  YeAR  1898.     qF  CaNADA. 


;  Antimony  ore . . 

^  Asbeatu8,  first  class .    ... 
ti         second  class. . . 
I  ti  third  class  . 

Bricks 

Cement 

Chromite 

Clay,  man\ifactures  of.   . 

Coal 

Coke 

Copper. 

Felspar 

Gold  ... 

Grindstones 

rough 

Gypsum,  crude . 
II  ground 

Iron  and  steel 

Iron  ore 

Lead 

Lime 

Manganese  ore. 

Manufactures     of     metals 
other  than  iron  and  steel. 


I 


$     15,2$)5 
68,578 
197,353 
228,081 
442 
2,117 
20,783 
345 
3,619,000  I 
8,394  j 
840,243 
4,390  ! 
3,352,108 
18,626 
6,962 
174,907  I 
6,448  I 
593,060  , 
278  . 
885,485 
49,594  I 
325  ; 

50,127 


Products. 


Mica 

Mineral  pigments 

Mineral  waters 

Nickel 

Oil,  crude  

II     refined 

Ores,  unspecified 

Phosphate , 

Platinum 

Plumbago,  crude 

II  manufactures  of 

Pyrites 

Salt 

Sand  and  gravel 

Silver 

Slate 

Stone,  uu wrought 

II        wrought 

Other  articles 

Total  


Value. 


?    110,507 

4,227 

3,630 

1,019,363 

4 

3,001 

30,164 

8,240 

11,527 

1,571 

217,155 

1,25:: 

90,498 

2,902,277 

"65,370 

2,526 

37,615 


Exports. 


814,651,874 


Exports. 
Destination  of  Products  op  the  Mine,  during  the  Fiscal  Year  1897-1898. 


Destination. 


'  United  States 

(ireat  Britain 

I  Newfoundland 

I  Hawaii 

Germanv 

British  West  Indies. 

St,  Pierre 

Spanish  West  Indies . 

Hon^  Kong 

Belgium 


Value. 


$13,838,  S31 

212,304 

176,727 

85,595 

48,390 

24,633 

22,269 

13,089 

9,678 

8,580 


Destination. 


British  Guiana 

China 

Japan . 

Chili 

Mexico. , 

Australia 

France    , 

Danish  West  Indies. 


I 


Value. 


a  7,976 

7,055 

4,573 

1,980 

1,212 

200 

150 

14 


Total 814,463,256 


Digitized  by 


Google 


12  8 


GBOLOOICAL  SURVEY   OF   CANADA. 


Mineral  ^"""^^ 

Pro  I  iccTiON 

OK  Canada.  Minerals  and  Mfnbral  Prodcctjj,  por  Fiscal  Ykab  1897-1898. 

Importa. 


Producte. 


Alum  and  oluminouR  cake. 

Aluminum 

Antimony 

Arsenic   

Asbestus  and  mfrs.  of 

Afipbaltuni 

Bismuth 

Blast  furnace  slag 

Borax 

Bricks 

u      bath 

It      and  tiles,  fire 

Buhr8ton3s 

Building  stone 

Cement 

II        Portland 

Chalk 

Clay,  china 

ti      fire 

It      piije  .    . .   

I.     all  other,  N.E.S 

Coal,  anthracite 

II     bituminous., 

II      dust,  &c 

II      tar  and  pitch 

Coke  

Copper,  and  mfrs.  of 

Copi^eras     

Cryolite 

Earthenware 

Eratry 

11       mfrs.  of 

Felspar,  quartz,  flint,  &c. . 

Fertilizers 

Fuller's  earth 

Graphite,  crude    

•I  mfrs.  of 

Grindstones 

Gypsum,  crude 

1 1       I  >1  aster  of  Paris,  &c. 
Iron  ana  steel— 

Pigs,  scrap,  blooms,  &c . . 

Roiled— bars,  plates,  &c, 
including  chrome  steel. 

Ferro-«ilicon,  ferro- man- 
ganese, &c 


Value. 


Products. 


38,388 

.^295 

12,350 

14,270 

2($,389 

55,164 

562 

17,658 

59,807 

8,989 

1,583 

115,449 

1,813 

28,495 

10.360 

355,264 

9,338 

42,570 

22,969 

816 

6,440 

5,874,685 

3,179,595 

45,556 

35,194 

347,040 

867,443 

2,364 

2,316 

675,874 

17,6()1 

15,478 

16,402 

64,515 

3,330 

1,862 

39,803 

22,217 

1,742 

2,318 

1,075,890 

3,817,144 

22,516 


Iron  and  steel — mfrs.  of— 
MachineT7,hardware,&& 

Lead— pigs,  bars,  bl'ka,  old 

scrap,  Ac 

II        manufactures  of 

Lime 

Litharge 

Lithographic  stone. 

Manganese,  oxide  of 

Marble— blocks,  slabs,  ftc. 
II         mfrs.  of 

Mercury 

Metallic  alloys- 
Brass  and  mfrs.  of 

Bronze,    german   silver, 
pewter,  &c 

Mineral    and    bituminous 
substances,  N.E.S 

Mineral  and  metallic  pig- 
ments, paints  and  colours. 

Mineral  waters 

Nickel 

Ores  of  metals,  N.E.S 

Paraffine  wax 

•I  candles 

Petroleum  and  products  of. 

Phosphorus 

Platinum . 

Precious  stones 

Pumice    

Salt. i 

Saltoetre 

I  Sana  and  gravel I 

Slate 

Stone  and  granite,  N.E.S.| 

Spelter 

Sulphate  of  copper ; 

Sulphur  I 

Sulphuric  add , 

Tiles,  sewer  pipes,  &c. , 

Tin— pigs,  bara,&c.  mfrs.  of 

Whitingp I 

Zinc— pigs,  bars,  dusc,  &cJ 
II       mfrs.  of 


Value. 


11,373,107  ., 

299,820 

63,179 

9,002 

^904 

7,767 

5,047 

65.996  , 

29,898 

36,425 

560,014 

122,219  ! 


^2  1 


Total. 


52,989 

5,882 

155,5b3 

5,987 

4,427 

724,519 

4,618 

9,781 

402,158 

3.829 

326,202 

51,236 

43,287 

24,907 

41,420 

13.561 

57,497 

373.786 

5,.536 

29,611 

1,550,851 

25.761 

116,325 

6.963 


34,2^3,821 
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ABRASIVE  MATERIALS.  Abrasive 

Materials. 

Grindstones. — ^The  production  of  grindstones,  under  which  head  is  Grindstones. 

included  wood-pulp  stones,  scythe-stones,  (fee,  was  in  1898,  4,935  tons 

valued  at  $45,775,  or  an  average  value  per  ton  of  $9.07.   The  increase 

over  1897  was  363  tons  or  7*9  per  cent  in  quantity  and  $2,435  or 

5-7  per  cent  in  value. 

Table  1  shows  the  production  in  Nova  Scotia  and  New  Brunswick 
since  1886  :— 

Table  1. 

Abrasive  Mateblals. 

Ann  DAL  Pboduotion  op  Grindstones. 


Calendar  Year. 


Nova  Scotia. 


Tons. 


1886. 
1887. 
188S. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
1896. 
1897. 
1898. 


1,765 
1,710 
1,071 
712 
860 
1,980 
2,462 
2,112 
2,128 
1,400 
1,460 
1,407 
1,422 


Value. 


24,050  i 
25,020 
20,400 
7,128 
8.636 
19,800 
27,610 
21,000 
16,000 
14,000 
14,500 
17,500 
12,350 


New  Brunswick. 

Tot 

Tons. 

Value. 

Tons. 

2,255 

22,495 

4,020 

3,582 

38,988 

5,292 

8,793 

80,729 

5,764 

2,692 

23,735 

3,404 

4,034 

33,804 

4,884 

2.499 

22,787 

4,479 

2,821 

23,577 

5,283 

2,488 

17,379 

4,600 

1,629 

16,717 

3,757 

2,075 

17,932 

3,475 

2,263 

18,810 

8,713 

3,165 

24,840 

4,572 

8,513 

32,425 

4,935 

Value. 


46,545 
64,008 
51,129 
30,863 
42,340 
42,587 
51,187 
38,379 
32,7  i7 
31,932 
33,310 
42,340 
44,775 


as  o 

>  a* 


$11.58 
12.10 
8.87 
9.07 
8.67 
9.51 
0.69 
8.34 
8.71 
0.19 
8.97 
9.26 
907 


About  170  men  were  employed  for  various  periods  of  time  ranging 
from  three  to  six  months. 
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The  exports  of  grindstones  are  given  in  Tables  2  and  3  below  : 

Table  2. 

Abrasive  Materials. 

Exports  op  Grindstones. 


Calendar  Year. 

Value. 

1884 

1885 

1886 

1887 .. 

1888 

1889 

$28,186 
22,606 
24,185 
28,769 
28,176 
29,982 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

18,564 

28,4.'& 

23,567 

21,672 

12,579 

16,723 

19,139    1 

18.807 

18.626 

1898 

Table  3. 

Abrasive  Materials. 

Exports  op  Grindstones  by  Provinces. 


Provinces. 

Calendar  Year. 

1894. 

1895. 

1896. 

1897.           1898.      1 

Quebec   

Nf>va  Scotia. 

New  Brunswick 

$          1 

10,048 
2,530 

■i**8;723 
8,000 

$       112 

12,094 

6,601 

$  12,145 
6,994 

$    9,240  1 

9,386  j 

Totals 

$  12,679  1  $  16,728 

$  19,139 

9  18,807  1  $  18,626 

Besides  the  exports  from  New  Brunswick  given  in  the  table,  there 
was  exported  from  that  province  stone  for  the  manufacture  of  grind, 
stones,  837  tons  at  a  value  of  $6,962. 
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Table  4. 

Abrasive  Materials. 

Imports  of  Grindstones. 


Table  5. 

Abrasive  Materials. 
Imports  of  Buhrstones. 


A  BRASIVE 

Materials. 
Grindstones. 


■ 

FiBcal  Year. 

Duty. 

Tons. 

Value. 

1880 

1,044 
1,859 
2,098 
2,108 
2,074 
1,148 
•      964 
1,309 
1,721 
2,116 
1,567 
1,381 
1,484 
1,682 
1,918 
1,770 
'       1,862 
1,521 

1 

1 

$11,714 
16,895 
30,654 
31,456 
30,471 
16,065 
12,803 
14,815 
18,263 
25  564 
20,569 
16,991 
19,761 
20,987 
24,426 
22,834 
26,561 
25,547 

18,010 
4,207 

1881 

1882 

1883 



1884 

1885 

1886 

1887  

1888 

1889 

1890. .             

1891 

1892 

1893 

1894 

1895 

1896 

1897 

f  Grindstones,  not  mountetl 

i   IflQftJ      •'^^   "^^    ^'*8    *^*"    ^ 
'  ^^^^1     inches  in  diameter  ... 
1           l^Grindstones  N.B.S 



15  p.c. 
25  p.c. 

1 

22,217 

Fiscal  Year. 

Value. 

1880 

$12,049 

1881 

6,337 

1882 

15,143 

1883 

13,242 

1884 

5,365 

1886 

4,517 

1886 

4,002 

1887 

3,545 

1  1888 

4,753 

1889 

5,465 

'  1890 

2,506 

.  1891 

2,089 

1892 

1,464 

1  1893 

3,552 

•  1894 

3,029 

1895 

2,172 

,  1896 

2,049 

1  1897 

1,827 

1*1898 

1,813 

*  Buhrstones  in  blocks,  rough  or  un- 
manufactured, not  bound  up  or  prepared 
for  binding  into  mill-stones.    Duty  free. 


Buhrstones. 
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Abrasivr 
Materials. 


Emery. 


Table  6. 

Abrasive  Materials. 

Imports  of  Every. 


I 

I  1885 

I  1886 

!  1887 
1888 

I  1889 

I  1890 

I  1891 

,  1892 

,  1893 

,  1894 

I  1895 

!  1896 

I  1897 

I  1898 


^  5,066  , 

11,877  I 

12,023  I 

15,674  I 

13,565  1 


16,179 
17,782 
17,762 
14,433 
14,569 
16,287 
16,318 
17,661 


4,920 

5,832 

4,598 

4,001 

3,948 

5,313 

6,665 

6,492 

5,606 

2,223 

7,775 

11,913 

11,231 

15,478 


a  Emery,  in  bulk,  crushed  or  ground.    Duty  free. 

b  Emery  wheels  and  manufactures  of  emery.    Duty  25  p.c. 


Pumice  stone. 


Table  7. 

Abbasive  Materials. 

Imports  of  Pumice  Stone. 


1 

Fiftcal  Year.                               Value. 

1885 

1886 

S  9,384 
2,777 
3,594 
2,890 
3,232 
3,003 
3,696 
3,282 
3,798 
4,160 
3,609 
3,721 
2,903 
3,829 

1887 

1888 

1889 

1890. 

1891 

1892. 

1893 

1894 

1895 

1896 

1897 

*1898 

*  Pumice  and  pumice  stone,  ground  or  unground.  Duty  free. 
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ASBESTUS. 


ASBESTDB. 


The  production  of  asbestus  and  asbestic  in  Canada  during  the  past  Productioii. 
three  years  has  been  as  follows  : — 


Tons. 

Value. 

Average 

Value 

per  Ton. 

1896-Asbe8tu8 

Asbestic 

10,892 
1,358 

S  423,066 
6,790 

$        3884 
500 

' 

12,250 

$  429,856 

$         35  09 

1897— Asbeetus 

1             Asbestic 

13,202 
17,240 

$  399,528 
45,840 

$         30  26 
266 

1 

30,442 

a  445,368  i8         14  68 

189&-A8be8tu8 

Asbestic 

16J24 
7,661 

$  475,131   S         29  46 
16,066                S  in 

23,785 

$  491,197 

a         2065 

The  increase  in  the  production  of  asbestus  in  1898  over  1897  was 
2,922  tons  or  22  per  cent  as  compared  with  an  increase  of  17*5  per 
cent  in  1897  over  1896. 

As  usual  the  grade  of  fibre  produced  has  a  wide  range.  The  high- 
est grade  of  long  fibre  is  worth  from  $80  to  |200  per  ton  but  is  pro- 
duced only  in  small  quantities.  Second  grade  ranges  in  value  from 
J35  to  |65  and  thirds  are  worth  from  $10  to  $30.  A  very  large 
proportion  of  the  production  of  the  year  is  of  the  short  fibre  and 
consequently  the  average  value  per  ton  still  remains  much  lower  than 
what  it  was  previous  to  1896,  when  the  higher  grade  material  formed 
a  larger  percentage  of  the  total. 
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ProductioiL 


The  production,  <bc.,  for  the  years  preyious  to  1896  are  as  follows: 

Table  1. 

Abbbstus. 

Pboddotion,  &o. 


Calendar  Year. 

Pboduction. 

Exports, 

value 
per  ton. 

Tons 
(2,000  IbB.) 

Value. 

Average 

value 
per  ton. 

1880 

880 
540 
810 
956 
1,141 
2,440 
8,468 
4,619 
4,404 
6,113 
9,860 
9.279 
6,062 
6,881 
7,630 
8,756 

S 

24,700 

86,100 

52,650 

68,750 

75,097 

142,441 

206,251 

226,976 

255,007 

426,564 

1,260,240 

999,878 

890,462 

810,156 

420,825 

868,175 

$     cts. 

66  00 
66  00 
66  00 
71  98 

S    cts. 

1881 

1882 

1888 

1884 

65  80      i      1^1 

1886 

58  87 

59  64 
49  14 
57  90 
69  77 

i      fi.5. 

J     1^3 
63  25 
70  56 

1886 

1887 

1888 

1889 

1890 

127  81          75  52 
107  75          70  «7 

1891 

1892 

1898 

1894 

1895 

64  19 
49  02 
56  15 
42  05 

69  35 
67  24 
59  82 
56  66 

As  for  asbestic,  the  production  as  yet  greatly  exceeds  the  demand, 
there  having  been  over  50,000  tons  produced  during  the  year.  The 
sales  of  this  product,  however,  in  1898,  have  not  maintained  the 
standard  set  in  the  previous  year  and  amounted  to  only  7,661  tona. 
Doubtless,  when  the  product  becomes  better  known  as  a  wall  plaster- 
ing material,  its  use  will  become  more  extended  and  the  demand  for  it 
will  increase  proportionately. 
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The  statistics  of  the  exports  and  imports  of  asbestus  are  shown  in  Asbestus. 
Tables  2  and  3  below : 

Table  2. 

asbrbtcs. 

Exports.  Exports. 


Calendar  Year. 


1893 

1894 

1896 

1896 

1897 

fist  class 

1898-^  2nd 

Urd 

Total,  1898 


Tons. 


6,380 
5.917 
7.987 
7,442 
11.842 
15,670 


4,282 
10,126 


15.346 


Value. 


$373,103 
338,707 
477,837 
421,690  , 
667,967 
473,274 


$  68,578 
197,353 
228,081 


$494,012 


Table  3. 

asbsbtub. 
Impobtb. 


Fiscal  Year. 

Value. 

1885 

$  674 

6,831 

7,836 

8,793 

9,943 

13,260 

13,298 

14,090 

19,181 

20,021 

26,094 

23,900 

19,032 

26,389 

1886. 

1887 

1888 

1889 

1890. 

1891 

1892. 

1893 

1894 

1896 

1896. 

1897 

•1898 

*  Asbestus,  in  any  form  other  than  crude, 
and  all  manufactures  of.    Duty  25  p.c. 


^ 


Imports. 
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ABBB8TUS.  The  mines  at  Thetford  and  Danville  in  Quebec  oontinae  to  be  the 

chief  sources  of  supply.  At  Thetford,  three  companies,  the  Bells  Asbes- 
tus  Co.,  (Limited,)  King  Bros.,  (Limited,)  and  the  Johnston  Asbestus 
Go.,,  carried  on  active  operations.  These  companies  have  well  equipped 
plants  and  were  extending  their  operations  during  the  year.  Over 
450  men  were  employed  in  the  district.  Very  little  work  was  done 
at  Black  I^ake.  The  Anglo-Canadian  Asbestus  Co.  made  some  ship- 
ments from  stock  in  hand  and  the  United  Asbestus  Co.  took  out  a  few 
hundred  tons.  The  Frankfurter  Asbestus  Co.  was  preparing  to  begin 
operations  in  the  spring. 

At  Danville,  the  Asbestos  and  Asbestic  Co.  employs  about  250 
men,  and  besides  the  various  grades  of  asbestus,  turns  out  a  large 
quantity  of  asbestic.  For  the  latter  product,  however,  they  have  as 
yet  been  unable  to  find  a  market  for  the  whole  of  their  production. 
The  property  is  equipped  with  first  class  machinery  and  is  provided 
with  seven  boilers  capable  of  yielding  over  1,000  H.  P.  About 
10  cable  derricks  are  in  use  for  the  purpose  of  hoisting,  the  depth  of 
the  workings  being  over  100  feet.  A  branch  railway,  4  miles  in 
length,  has  been  built  to  connect  the  mine  with  the  Grand  Trunk  at 
Danville. 

The  only  other  district  in  which  active  work  was  carried  on  was  in 
the  Ottawa  region,  where  the  Denholm  mine  was  purchased  and  worked 
by  J.  W.  Wurtelle,  of  Ottawa.  A  quantity  of  high-grade  fibre  was 
produced  and  shipped. 

It  will  be  noted  that  the  asbestus  exported  practically  equals  in 
value  the  production.  With  the  exception  of  a  certain  amount  of 
asbestic  sold  in  Canada,  the  mineral  produced  goes  to  foreign  manu- 
facturers of  asbestus  goods. 

Chbomite.  CHROMITE. 

The  production  of  chromite  in  1898  was  2,021  tons,  valued  at  an 
average  per  ton  of  $12,  or  a  total  value  of  $24,252.  Probably 
more  ore  than  is  here  represented  was  taken  out  of  the  ground,  as 
these  figures  represent  only  the  amounts  actually  sold  and  shipped 
from  the  mines  and  there  were  said  to  be  at  the  end  of  the  year  over 
4,000  tons  of  ore  in  stock  awaiting  the  completion  of  concentrating 
machinery,  &c. 

Compared  with  the  previous  years,  the  production  of  1898  was  the 
least  since  1894,  the  first  year  in  which  Canadian  chromite  was  mined 
on  any  considerable  scale.  The  decrease  from  the  output  of  1897  was 
616  tons  or  about  23  per  cent.     The  lessened  production  in  1898  may 
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have  been  due  to  the  fact  that  several  of  the  largest  operators  were  Chbomiti. 
erecting  concentrating  machinery  and  therefore  in  the  meantime  pur- 
posely restricted  the  sale  of  ore ;  in  this  case  the  output  next  year 
should  show  a  considerable  advance. 


Table  1. 
Chromite. 
Annual  Produotion. 


Production. 


Calendar  Year. 

1 
(2.000  lbB.)i  p^"^^ 

i 

Value. 

1886 

1887 

1888  to  1893 

1894 

1895 

1896 

$    cte. 

♦     60    i      15  75 
38    1      15  00 
no  output. ; 

1,000    1      20  00 

3,177           13  00 

♦2,342          11  53 

2,637          12  31 

*2,021     1      12  00 

$ 

945 
570 

20,000 
41,300 
27,004 
32,474 
24,252 

1897 

1898 

*  Railway  shipments. 

The  chromite  is  obtained  entirely  from  the  deposits  situated  in  the 
"  Eastern  Townships  "  of  the  province  of  Quebec.  The  total  produc- 
tion of  the  district  up  to  the  end  of  1898  was  11,275  tons,  at  a  total 
value  of  $146,545.  The  greater  part  of  the  product  finds  a  market 
in  Pittsburg  and  Philadelphia.  The  exports  for  the  calendar  year 
have  been  as  follows  : — 

Table  2. 
Chbomite. 
Exports. 


Exports. 


Tons. 

Value. 

1896 

2,908 
2,466 
2,106 
1,683 

$    42»236 
31,411 
26,254 
20,783 

1896 

1897    

1898 

There  were  no  exports  recorded  for  1894,  as  that  being  practically 
the  first  year  that  the  ore  was  mined  in  Canada  the  export  entries 
would  probably  be  made  under  some  other  heading,  such  as  miscel- 
laneous. 
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Coal.  COAL. 

Production.  The  general  increase  in  business  acdyity  throughout  the  Dominion 
in  1898  is  to  some  extent  reflected  in  the  statistics  of  the  coal  mining 
industry  for  the  year. 

The  output  of  coal  in  Canada  in  1898  shows  increases  in  each  of  the 
districts  in  which  it  is  mined.  The  total  production  was  4,172,582 
tons  of  2,000  lbs,  (3,725,520  long  tons),  valued  at  $8,222,878,  the 
increase  over  the  production  of  1897  being  386,475  tons  or  10  per 
cent  In  quantity  and  $919,281  or  11  per  cent  in  value. 

Nova  Scotia  supplied  nearly  two-thirds  of  the  whole  output,  or  more 
exactly  61-4  per  cent,  in  1898;  British  Columbia  in  the  same  year 
supplying  nearly  30*3  per  cent,  the  North-west  Territories  8  per  oent^ 
the  balance,  less  than  one  per  cent,  coming  from  New  Brunswick.  In 
1897  the  proportions  were  approximately  Nova  Scotia  nearly  66  per 
cent  and  British  Columbia  about  27  per  cent.  It  will  thus  be  seen 
that  the  output  in  British  Columbia  increased  much  more  rapidly 
than  in  Nova  Scotia,  the  percentage  of  increase  being  nearly  24  for 
the  former  province  as  compared  with  nearly  3  for  the  latter.  By 
comparing  the  production  curves  of  the  two  provinces  in  Graphic 
Table  A,  it  will  be  apparent  that  British  Columbia,  has  been  gradually 
but  steadily  increasing  its  proportion  of  the  the  total  production.  The 
proportions  in  1890  were  British  Columbia  25  per  cent.  Nova  Scotia 
71  per  cent ;  in  1880  they  were :  British  Columbia  20  per  cent,  Nova 
Scotia,  79  per  cent ;  and  in  1874,  British  Columbia  a  little  over  8  per 
cent  and  Nova  Scotia  91  per  cent. 
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The  production  since  1886  is  graphically  shewn  in  Table  A  below : — 


Goal. 
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Ck>AL.  Table  1,  which  gives  the  data  illastrated  graphically  in  Table  A, 

PprxiuctioiL  shows  also  the  average  value  per  ton  for  the  whole  Dominion  and  the 
increase  or  decrease  in  tonnage  and  the  increase  or  decrease  per  cent 
of  each  year  compared  with  the  previous  one. 

Table  1. 

Coal. 

Annual  Production  showing  the  increase  or  decrease  each  tear. 


Calendar 
Year. 

Tons. 

Value. 

Average 

Value 

per  Ton. 

Increase  (i) 

or 
Decrease  (d), 

Inc.  (t) 

or 
DecCd) 

in  Tonnage. 

per  cent. 

1886 

2,n(».t»53 

$3,739,840 

$177 

1887 

2,42'.»,H30 

4,388,206 

1  81 

i   312,677 

i  i4'8 

1888 

2,f>02,552 

4,674,140 

1  80 

i   173,222 

i    71 

1889 

2.r)r)><,;^ 

4,894,287 

184 

i     56,751 

i    21 

1890 

3,084,(182 

5,676.247 

1  84 

t   426,379 

t  16  0 

1891 

3,577,749 

7,019,426 

196 

t   493,067 

t  160 

1892.... 

3,287.746 

6,36:^,757 

1  94 

d  290,004 

d   81 

1893.   ... 

3,783,499 

7,369,080 

1  95 

t   495,754 

t  151 

1894.   ... 

3,847,070 

7,429,468 

1  93 

t     63,571 

t     1-7 

1895 

3,478,344 

6,739,163 

1  94 

d  368,726 

d   9-6 

1896 

3,745.716 

7,226,462 

1  93 

t   267,372 

*    7-7 

1897 

3,7S(>,107 

7,303,697 

1  93 

t     40,391 

I    11 

1898 

4,172.r>82 

8,222,878 

197 

t   386,475 

i  10-2 

Table  la  shows  the  increases  in  each  province. 

Table  la. 

Coal. 

Production.— Comparison  of  1897  and  1898. 


Province. 

Inokeask 

Tons. 

Per  cent. 

Value. 

Per  cent. 

NovaScotda .. 

British  Columbia 

North-west  Territories 

New  Brunswick .         

69,626 

243,764 

72,925 

160 

2-79 
23  91 
27-29 

2  66 

$108,791 

652,938 

157,312 

240 

2  79 
23-91 
23-20 

2  66 

Doniinif>n , , .  ^ , , , , 

386,475 

10-21 

919,281              ni8 

1 

The  figures  of  exports  and  imports  are  given  in  the  following 
tables.  They  are  obtained  as  in  past  years  from  the  books  and 
reports  of  the  Customs  Department.  For  1898  they  were  the  largest 
in  the  history  of  the  export  trade  and  amounted  to  nearly  28  per  cent 
of  the  year's  production. 
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Tablb  2. 

Coal. 
Exports. 


Table  3. 

Coal. 

ExpoRTO  BY  Provinces.— The  Produce  of  Canada. 


Provinces. 

Calendar  Tear. 

1896. 

1897. 

1898. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

Ontario 

Quebec 

Nov*  Scotia... 
New  Brunswick 
P.  E.  Island... 

'■380,149' 
1,075 

$'7871270* 
3,364 

610 

807.128 
8,208 

'$"'1,836' 

642,754 

25,816 

i69 

309,158 

593 

52 

26,274 

813,843 

$ 2i8* 

629,363 

1,433 

140 

39,418 

2,948,428 

N.  W.  Ter 

Brit.  Columbia. 

Total 

45,638 
679,799 

90,349 
2,607,752 

39,843 
630,341 

72,188 
2,221,737 

1,106,661 

«3,388,736 

986,130 

$2,964,325 

1,140,029 

$3,619,000 

Coal. 
Exports. 


Calendar 
Year. 

Produce 

OF 

Canada. 

Not 
Produce. 

Calendar 
Year 

Produce 

OF 

Canada. 

Not 
Produce. 

Tons. 

Tons. 

Tons. 

Tons. 

1873 

1874 

420.683 
310,988 
250,348 
248,638 
301,317 
327,969 
.^106. 648 

5,403 

12,869 

14,026 

4,995 

4,829 

5,468 

8,468 

14,217 

14,245 

37-576 

1886 

1887 

520,703 

580,966 

688,627 

665,315 

724,486 

971,259 

823,733 

960,812 

1,108,694 

1,011,235 

1.106.661 

986,130 

1,140,029 

78,443 

89,098 

84,316 

89,294 

82,534 

77,827 

93,988 

102,827 

89,786 

96,836 

116,774 

101,848 

99.189 

1875 

1  1888 

1876 

1 
1889 

1877 

1  1890 

1878 

1879 

1  1891 

1892 

1880 432,188 

1881 1        395,382 

1882 j        412,682 

1893 

1894 

1896 

1883 1         486-811   !            44.388  1 

1896 

1884 

474,405 

62,665 
71,003 

1897 

1885 

427,937 

1898 
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Goal. 
Exports. 


Table  4. 

Ck)AL. 

Exports  by  Provinces. —Not  the  Produce  of  Canada. 


Provinces. 

Calendar  Year. 

1896. 

1897. 

1898. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

Ontario 

Quebec 

Nova  Scotia. . . . 
New  Brunswick 
Brit.  Columbia. 

Total 

112,639 

28 

546 

3,661 

$222,484 

160 

2,064 

9,432 

98,062 

1,143 

150 

2,493 

$178,044 

2,101 

669 

6,891 

98,424 

12 

176 

267 

310 

$  176,436 

76 

822 

627 

1,148 

116,774 

$234,140 

101,848 

$187,706 

99,189 

$178,109 

The  exports  from  Nova  Sootia  and  British  Columbia  since  1874  are 
shown  together  in  Table  5. 

Table  6. 

Coal. 
Exports.— Nova  Sootia  and  British  Columbia. 


Calendar  Year. 


1874. 

1875. 

1876. 

1877 

1878 

1879. 

1880 

1881. 

1882. 

1883 

1884. 

1886. 

1886 

1887 

1888 


Nova  Sootia. 


Tons. 


1890. 

1891.. 

1892.. 


1894 

1895 

1896. 

1897. 

1898 


262,124 
179,626 
126,520 
173,389 
164,114 
113,742 
199,562 
193,081 
216,954 
192,796 
222,709 
176,287 
240,469 
207,941 
165,863 
186,608 
202,387 
194,867 
181,547 
203,198 
310,277 
241,091 
380,149 
307,128 
309,15S 


Value. 


$647,639 
404,351 
263,543 
352,453 
293,795 
203,407 
344,148 
311,721 
390,121 
336,088 
430,330 
349,660 
441,693 
390,738 
330,115 
396,830 
428,070 
417,816 
407,980 
470,695 
633,398 
534,479 
787,270 
642,764 
629,363 


^British  Columbia. 


Tons. 


Value. 


51,001 
66,842 
116,910  , 
118.262 
165,734  I 
186,094 
219,878 
187.791 
179,552 
271,214 
245,478 
250,191 
274,466 
356.657 
406,071 
470.688 
508,882 
767,734 
599,716 
708,228 
770,439 


$  278,180 
366,018 
627,754 
690,263 
698,870 
608,846 
776,008 


628,437 
946,271 
901,440 
1,000,764 
960,649 


679,799 
630,341 
813,843 


1,605,660  : 

1,918,268 

1,977,191 

2,968,695 

2.317,784 

2,693,747 

2,865,216 


2,607,762 
2,221,737 
2,948,428 


♦See  foot-note,  table  16. 
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The  imports  of  ooal  are  given  iu  the  thrse  following  tables : 

Table  6. 

Ck)AL. 

Imports  of  Bituminous  Coal. 


FiflcalYear. 

Tona. 

Value. 

1880 

1881 

1882 

467,049 

687,024 

636,374 

911,629 

1,118,616 

1,011,875 

930,949 

1,149,792 

1,231,284 

1,248,540 

1,409,282 

1,698,856 

1,615.220 

i,t;(»;ii54 
i,;;5!»,:»09 

1,444.!*28 

i.r)as,489 
l.r,43.476 
i,riS4,()24 

01,220,761 
1,741,568 

l,!H»2.<i81 
2/.t;tf;,i98 
:ir,];s.470 
.S.VJ7,:>39 

;ii2<;,225 

3,4:.1,G61 

:t.'r»rsi71 

;i.5l's,'J59 

4jm;o,s96  1 

4,n<)!>,-J21 

;i!k;7,764 
H,rnn,o94 

3,321,387 
3,2!>t),026 
3,254,217 
3,179,596 

1883 

1884 

1886 

1886  

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

♦1898 

Ck)AL. 

Imports. 


*Duty  63c.  per  ton. 


Tabijb  7. 

Coal. 

Imports  of  Anthracite  Coal. 


616,729 

672,092 

638,273 

754,891 

I  868,000 

,  910,324 

996,426 

!  1,100,166 

1888 2,138,627 


1880. 

1881. 

1882 

1883 

1884 

1886 

1886 

1887 


1889. 
1890. 
1891. 


1893 . . 
1894.. 
1896.. 
1896.. 
1897. 
*1898. 


1   nnt   ''AK 

:.."    ..136 

l,3-.r.>,<j67 
],471M.06 
1,;'MM),:,60 
1,530.522 
1,404,342 
1,574.;^56 
l,457,ii96 

i,4<;(t,roi 


$1,609,960 
2,326,937 
2,666,356 
3,344,936 
3,R;^l,e83 
3,!H)*>,,K44 
4,028,050 
4,423,062 
5,291,875 
5.11M),481 
4.51)5,727 
5,224,452 
5,040.346 
0,355.285 
t),:C)4,O40 
5,350,»}27 
5,007,096 
5,6<t5,l68 
5,s7i  085 


•Coal,  anthracite,  and  anthracite  coal  dust.    Duty  free. 
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Table  8. 

Coal. 

Imports  of  Coal  Dust. 


Fiflcal  Year. 

Tona. 

Value. 

1880 

8,666 

S  8,877 

1881 

837 

666 

1882 

471 

900 

1883 

8,154 

10,082 

1884 

12,782 

14,600 

1885 

20,186 

20,412 

1886 

86,230 

36,996 

1887 

81,401 

88,178 

1888 

28,808 

84,730 

1889 

39,980 

47,139 

1890 

53,104 

29,818 

1891 

60,127 

36,130 

1892 

82,091 

39,840 

1898 

109,585 

44,474 

1894 

117,573 

49,510 

1895 

181,318 

52,221 

1896 

210,386 

63,742 

1897 

225,562 

59,609 

*1898 

229,445 

45,556 

*Duty  20  per  cent,  not  over  18c  per  ton. 

Knowing  the  production,  the  imports  and  the  exports,  we  should  be 
able  to  arrive  at  a  fair  approximation  of  the  consumption  of  coal  in 
Canada.  Assuming  that  the  figures  of  imports  for  the  fiscal  year,  as 
given  in  Tables  6,  7,  and  8  above,  represent  closely  enough  the  impor- 
tation of  coal  during  the  calendar  year,  we  have  the  consumption  of 

the  country  for  1898  as  follows : — 

Tons.  Tong. 

Production,  Table  1 4,172,582 

Exports  of  coal  the  produce  of  Canada, 

Table  3 1,140,029 


Home  consumption  of  Canadian  coal 3,032,553 

Imports  of  bituminous,  anthracite  and 

.   coal  dust,  Tables  6,  7,  and  8 3,374,170 

Exports   of  coal   not   the   produce  of 

Canada,  Table  4 99,189 


Home  consumption  of  imported  coal ...    3,274,981 

Total  consumption  of  coal  in  Canada,  home  and 

imported   6,307,534 

In  Table  9  will  be  found  the  results  of  similar  calculatious  for  each 
year  since  1886.  There  is  here  shown  the  consumption  of  Canadian  and 
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imported  coal  and  the  percentage  of  each  as  well  as  the  total  consump-  co^i^ 
tion  per  capita.     The  amount  of  coal  used  in  the  country  in  1898  is  OonatmiDtion 
the  largest  recorded  and  the  proportion  of  it  mined  in  Canada  was  ^^  Canada, 
slightly  greater  than  last  year,  amounting  to  48  1  per  cent.     In  this 
respect  the  year  is  second  only  to  1894  when  the  proportion  of  the 
consumption  mined  in  Canada  was  48*5  per  cent.     The  amount  used 
per  individual  of  population   shows  a   considerable  increase,  nearly 
7  per  cent,  over  the  previous  year  and  is  also  the  highest  recorded. 

Taking  into  consideration  the  quantity  of  Canadian  coal  exported, 
we  are  enabled  to  see  the  relation  between  the  total  production  in 
Canada  and  the  amount  consumed  in  the  country.  It  will  thus  be  seen 
by  comparing  tables  1  and  9  that  in  1898  the  total  production  amounted 
to  66-1  per  cent  of  the  consumption,  while  in  1897  the  proportion  was 
63-9  per  cent;  in  1890  it  was  62-4  per  cent,  and  in  1886  it  was  60-8 
per  cent. 

Table  9. 

Coal. 

Consumption  of  Coal  in  Canada. 


Calendar 
Year. 


Canadian.      Imported. 


Tons.       I 

1886 1,696,050  1 

1887 1,848,366  ' 

1888 !  2,013,925  I 

1889 i  1,992,988  : 

1890 1  2,360,196  j 

1891.    ..     ...I  2,606,490 

1892 2,464,012 

1893 2,823,187 

1894 2,743,876 

1896 2,467,109 

1896 2,639,056 

1897 2,799,977 

1898 3,032,663 


Tons. 

1,8S4,161 
2,11*2,260 

;i,;-ti4.:^53 

2, 4!  to,!  131 
2,r>S1,187 
2.HH0.222 
;^  082, 429 
3,110,462  I 
2,!il7.H18  ' 
2,933,752  I 
3, 2(1*;.  456  1 
3,124,485 
3,274,981 


Total. 


Tons. 

3,480,111 
4,040,H25 
5,328,278 
4,483,919 
4,941.:^ 
5,58f;,712 
5,546,441 
5,933,049 
5,661,194 
5,400,861 
5,845,511 
5,924,462 
6,307,534 


o  a 


n 


I 


45-9 
45-7 
37-8 
44-4 
47-8 

46  7 
44-4 
47-6 
48-5 
45  7 
45  1 

47  3 
481 


541 
54-3 
62-2 
65-6 
52-2 
53  3 
55-6 
52-4 
51-6 
64  3 
54'9 
52  7 
51-9 


6-  i 


Tons. 

■768 

•871 

1-137 

•946 

1031 

1153 


133 
198 
130 
066 
140 
143 


1-202 


Nova  Scotia. 

Passing  to  a  consideration  of  provincial  details  we  have  the  pro- 
duction of  Nova  Scotia  exhibited  in  the  following  tables,  10,  11,  12, 13. 
Table  10  shows  the  output,  the  sales  and  the  colliery  consumption  in 
both  tons  of  2,240  lbs.  and  tons  of  2,000  lbs. 
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The  coal  trade  quarterly  and  by  counties  is  exhibited  in  Table  1 1  ck>AL. 
and  the  output  by  collieries  in  Table  12.  X^ova  Sootia. 
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Coal. 
Nova  Sootia. 


Table  12. 

Coal. 

Nova  Scotia  :— Output  by  Collikeibb  during  thb  calendar  year  1898. 


Colliery. 

Tons, 
2,000  lbs. 

1 

Colliery. 

Tons, 
2,000  lbs. 

1 

Cumherland  Co, 

JogJ?in8 

Scotia 

Springhill 

Pictou  Co, 

Acadia 

76,284 
1.004  ' 
401,825  ; 

227,823 
229,270 

5,927 
319  1 

Victoria  Co. 
Cape  Breton 

13,929 

299,906 

177,378 
298,292 
105.218 
237.229 
83,525 

Cape  Breton  Co, 

Sydney. 

Dominion  Coal  Co. — 

Old  Bridpreport 

Caledonia   

International 

Reserve 

Hub 

Intercolonial 

Invemett  Co. 
Broad  Cove 

Dominion  No.  1 

Greener 

369,852  1 
6,394  1 

Mabou 

Total 

2,534,175  : 

The  distribution  of  the  coal  sold  is  shown  in  Table  13.  Bat  little 
variation  in  the  markets  for  the  coal  sold  is  indicated,  the  expected 
shipments  of  large  quantities  of  gas  coal  from  the  Cape  Breton  collier- 
ies to  Boston  not  yet  having  commenced.  It  is  expected  that  at  least 
700,000  tons  per  annumn  will  be  shipped  for  this  purpose.  A  com- 
pany is  also  being  formed  for  the  manufacture  of  iron  in  Cape  Breton 
on  a  large  scale  which  will  require  considerable  quantities  of  coal.  If 
these  expectations  are  realized  it  will  mean  a  considerable  increase  in 
the  production  of  the  Nova  Scotia  collieries. 

Table  13. 

Coal. 

Nova  Sootia  :— Distribution  of  Coal  Sold. 


Market. 

Calendar  Years.                        | 

1897. 

1898. 

Nova  Scotia,  transported  by  land 

II               II               II          sea 

Total,  Nova  Scotia 

New  Brunswick 

Tons, 
2,000  lbs. 

366,801 
363,166 

Per 

oent. 

160 
159 

Tons, 
2,000  lbs. 

384,976 
355,354 

Per 
cent. 

16*2 
150 

729,967 

280,812 

73,132 

1,003,920 

99,495 

103 

102,604 

31  9 
12  3 

3  2 
43-8 

43 

'  4"6 

740.330 
314,327 

71,177 
1,045,388 

92,473 

iibijiis' 

1,018 

31-2 
13-2 

30 
44  0 

3  9 

•4:7' 

Prince  Edward  Island 

Quebec 

TSewfoundland 

West  Indies    

United  States 

Other  countries 

Total       

2,290,033 

1000 

2,375,661 

1000 
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Goal. 


The  statistics  of  production  of  coal  in  New  Brunswick  are  shown  in  New 
Table  U  below  :—  Brunswick. 

Table  14. 

Coal. 

New  Brunswick  :— Production. 


Calendar  Year. 

Tons. 

Value. 

Value 
per  Ton. 

1887 

1888 

10,040 
5,730 
5,673 
7,110 
5,422 
6,768 
6,200 
6,469 
9,500 
7,500 
6,000 
6,160 

$    28,607 

11,050 

11,738 

13,850 

11,080 

9,875 

9,887 

10,264 

14,250 

11,250 

9,000 

9,240 

«2.35 
1.93 
2.07 
1.95 
2.03 
1.89 
1.59 
1.59 
1.50 
1.50 
1.50 
1.50 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

NoBTH-WEST  Territories. 

The  production  of  coal  in  the  North-west  Territories  has  increased 
rapidly  during  the  last  two  years,  the  increase  of  1898  over  1897 
being  27  per  cent.,  a  larger  percentage  increase  than  in  any  of  the  pro* 
vinces.  The  largest  proportion  of  the  shipments  comes  from  the  Gait 
mines  at  Lethbridge  and  from  the  mines  at  Anthracite  and  Canmore. 
Smaller  amounts  are  mined  in  the  vicinity  of  Edmonton  and  along  the 
Souris  River  and  at  other  places.  Over  60  per  cent  of  the  total  pro- 
duction is  used  by  the  Canadian  Pacific  Railway. 


North-west 
Territories. 
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Table  15. 

Goal. 

North-west  Territories  :— Production. 


Galendar  Year. 

Tons. 

Value. 

Value  per 
Ton. 

1887 . 

1888 

74,152 
115,124 

97.364 
128,953 
174,131 
184,370 
238,395 
199,991 
185,654 
225,868 
267,163 
340,088 

8  167,577 
183,354 
179,640 
198,498 
437,243 
469,930 
598,745 
488,980 
414,064 
606,891 
667,908 
825,220 

$  2.13 
1.69 
1.86 
1.54 
2.51 
2.55 
2.51 
2.45 
2.23 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 . 

1897 

2.69  ' 
2.60 

1898 

2.43 

British 
-Columbia. 


British  Columbia. 

The  production  of  coal  in  British  Columbia  is  shown  in  Qraphic 
Table  A.,  and  the  variation  in  the  quantity  produced  from  year  to  year  is 
easily  followed.  The  figures  for  1898  are  considerably  the  largest  and 
show  an  increase  over  the  figures  for  1897  of  nearly  24  per  cent,  and 
an  increase  over  1891,  the  greatest  preceding  year,  of  over  11  per 
cent. 

The  general  statistics  of  production  for  the  province  are  shown  in 
Table  16,  the  details  being  compiled  from  the  report  of  the  Minister 
of  Mines  for  the  province. 
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Table  16. 
Coal. 


British  Coluitbia  :— Production. 


a 

Sold  for 

Production.* 

Calendar 

Output, 

Tons, 

2,240  lbs. 

§eS^ 

Export, 

Tons, 

2,240  lbs. 

t 

Price 
per  ton, 
2,240lb6. 

Value. 

Year. 

ifi 

Tons, 

Tons, 

^ 

2,240  lbs. 

2,000  lbs. 

1836-52.. 

10,000 

^ 

11,200 

$ 

4  00 

9 

40,000 

1862-59. . 

25,398 

28,446 

4  00 

101,592 

185911... 

1,989 

2,228 

4  00 

7,956 

1860 

14,247 

15,967 

4  00 

56,988 

1861 

13,774 

15,427 

4  00 

55,096 

1862 

18,118 

20,292 

4  00 

72,472 

1863 

21,345 

From 

1836  tc  1873  inclu-  | 

23,906 

4  00 

85,380 

1864 

28,632 

■  sive 

the  output 

is  taken ' 

32,068 

4  00 

114,528 

1865 

32,819 

as  production. 

36,757 

4  00 

131,276 

1866.... 

25,115 

28,129 

4  00 

100,460 

1867.  .. 

31,239 

84,988 

4  00 

124,956 

1868 

44,005 

49,286 

4  00 

176,020 

1869 

35,802 

40,098 

4  00 

143,208 

1870 

29,843 

33,424 

400 

119,372 

1871-2-3. 

148,459 

, 

^ 

166,274 

4  00 

593,836 

1874 

81,547 

25,023 

56,038 

81,061 

90,788 

3  00 

243,183 

1875 

110,145 

31,252 

66,392 

97.644 

109,361 

3  00 

292,932 

1876 

139.192 

17,856 

tl22,329 

140,186 

157,007 

300 

420,665 

1877 

154,052 

24,311 

116,381 

139,692 

166,455 

3  00 

419,076 

1878..  .. 

170,840 

26,166 

164,682 

190,848 

213,750 

300 

572,544 

1879. .... 

241,301 

40,294 

192.096 

232,390 

260,277 

3  00 

697,170 

1880.  ... 

267,595 

46,513 

225,849 

272,362 

305,045 

3  00 

817  086 

1881 

228,357 

40,191 

189,323 

229,514 

257,056 

3  00 

688,542 

1882 

282,189 

56,161 

232,411 

288,672 

323,201 

3  00 

865,716 

1883 

213,299 

64,786 

149,567 

214,353 

240,075 

300 

643,059 

1884.  ... 

394,070 

87,388 

306,478 

393,866 

441,130 

300 

1,1  HI,  508 

1885 

365,696 

95,227 

237,797 

333,024 

372,987 

3  00 

9!n»,('72 

1886 

326,636 

85,987 

249,205 

335,192 

375,415 

3  00 

1,005,576 

1887 

413,360 

99,216 

334,839 

434,055 

486,142 

300 

1,302,166 

1888 

489,301 

115,953 

365,714 

481,667 

639,467 

3  00 

1,415,001 

1889 

579,830 

124,574 

443,675 

568,249 

636,439 

3  00 

1,704,747 

1890 

678,140 

177,075 

508.270 

685,346 

767,586 

3  00 

2,or>t;,(>35 

1891 

1,029,097 

202,697 

806,479 

1,009,176 

1,130,277 

3  00 

3,027.5^ 

1892  ... . 

826,335 

196.223 

640,579 

836.802 

937,218 

3  00 

2,nio,406 

1893 

978,294 

207,851 

768,917 

976,768 

1,093.980 

300 

2,1)30.304 

1894..... 

1,012,963 

165,776 

827,642 

993,418 

1,112,628 

3  00 

2,980.254 

1895 

939,654 

188,349 

756,334 

944,683 

1,058,045 

3  00 

2,834,049 

1896 

894,882 

261,984 

634,238 

896,222 

1,003,769 

3  00 

2,fiS8.f;Gti 

1897 

892,296 

290,310 

619,860 

910,170 

1,019,390 

300 

2,730.510 

1898 

1,136,015 

374,963 

752,863 

1,127,816 

1,263,164 

300 

3.383,448 

Coal. 

British 
Columbia. 


*  This  production  is  obtained  by  adding  *  Home  Consumption '  and  '  Sold  for 
Export' 

t62,936of  this  amount  was  exported  as  sales  without  the  division  into  *  Home 
Consumption  '  and  'Sold  for  Export.' 

tThe  figures  in  the  *Sold  for  Export'  column  do  not  agree  as  they  should  with 
those  given  in  Table  5,  the  only  explanation  being  that  the  data  in  the  two  cases  are 
from  different  sources,  and  it  has  not  been  possible  to  find  out  the  cause  of  the  differ- 
ence. 

IT  Two  months  only. 
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A  large  amount  of  British  Columbia  coal  is  exported  to  points  on 
the  Pacific  coast  of  the  United  States,  and  the  following  figures, 
showing  the  source  of  California's  coal  supply  for  1898,  will  be  of 
interest  in  showing  the  position  which  British  Columbian  coal  occupies 
in  that  market. 

Table  showing  source  of  California's  coal  supply  for  1898  : — 

Tone  of 
2,000  lbs. 

British  Columbia 729,353 

Australia. 226,163 

England  and  Wales.. 84,129 

Scotland 5,663 

Eastern  (Cumberland  anthracite) 42,067 

Seattle  (Franklin,  Green  River) 318,038 

Carbon  Hill,  South  Prairie,  &c 390,291 

Mount  Diablo,  Coos  Bay  and  Coral  Hollow 193,207 

Japan  and  Rocky  Mountains 29,747 

2,018,658 


The  Coj^l  fields  of  Canada. 

The  following  short  description  of  the  coal  fields  of  Canada  will, 
in  connection  with  the  statistics  already  given,  be  found  illustrative 
of  the  coal  industry  of  the  country.  It  has  been  compiled  chiefly 
from  information  to  be  found  throughout  the  Reports  of  the  Geolo- 
gical Survey,  supplemented  by  data  taken  from  other  reliable  sources. 

The  chief  fields  are  located  as  follows :  In  Nova  Scotia  there  are 
several  extensive  areas  of  bituminous  coal  which  have  been  mined  for 
many  years.  In  New  Brunswick  is  a  small  area  with  thin  seams, 
also  bituminous.  The  above  are  all  in  rocks  of  Carboniferous  age. 
In  Manitoba  and  the  North-west  Territories  very  large  tracts  of 
the  prairie  country  are  underlain  by  coal  beds,  varying  in  quality 
from  lignite  in  the  east  to  bituminous  in  the  west,  as  the  foot-hills  of 
the  Rocky  Mountains  are  approached.  In  the  mountain  region  itself 
is  a  small  basin  where  anthracite  is  mined.  Across  the  watershed  in 
British  Columbia  is  the  Crow's  Nest  Pass  field  now  being  opened  up, 
and  on  the  coast  the  areas  on  the  east  coast  of  Vancouver  Island,  that 
have  long  been  worked.  These  coal-fields  are  of  Cretaceous  age. 
Coals  referable  to  the  same  period  are  also  found  in  the  Queen  Char- 
lotte Islands  and  in  many  parts  of  the  interior  of  the  province.     All 
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these  Cretaceous  ooals  are  generally  bituminoas,  but  anthracite  occurs  oqal. 
in  the  Queen  Charlotte  Islands.     Tertiary  fuels  also  underlie  consider- 
able areas  in  the  interior  as  well  as  several  tracts  along  the  coast. 
These  are  usually  lignites  or  brown  coals. 


Nova  Scotia.  NovaSooti*. 

The  coal-bearing  measures  of  Nova  Scotia  belong  to  the  Carboni- 
ferous, and  are  practically  confined  to  one  of  its  subdivisions  generally 
known  as  the  True  Coal  Measures. 

The  coal  mined  in  this  province  is  all  bituminous  in  quality. 

The  following  sub-dinsions  into  fields  is  usually  adopted  : — 

1.  The  Sydney  coal  field. 

2.  The  Inverness  coal  field. 

3.  The  Richmond  coal  field. 

4.  The  Pictou  coal  field. 

5.  The  Cumberland  coal  field. 

Sydney  Coal  Field, 

This  field  is  situated  in  the  north-east  corner  of  Cape  Breton 
county,  and  takes  in  a  smaU  portion  of  Victoria  county.  It  occu- 
pies a  land  area  of  200  square  miles,  about  32  miles  long  by  six 
wide,  and  is  limited  on  three  sides  by  the  Atlantic  Ocean.  The  con- 
ditions for  extraction  and  shipment  are  very  favourable.  There  is  a 
remarkable  absence  of  faults  and  the  coast  a£fbrds  a  number  of  natural 
harbours.  The  greater  part  of  the  coal-field  is  hidden  beneath  the 
ocean,  but  the  seams  can  be  followed  under  the  bed  of  the  sea. 

The  measures  inclosing  the  Cape  Breton  coals  are  largely  com- 
posed of  argillaceous  shales  and  sandstones,  the  solidity  and  coher- 
ence of  which  favour  submarine  exploitation.  As  to  the  general 
structure,  it  can  be  said  that  the  seams  appear  on  the  shore,  sweep 
inland,  and  again  enter  the  ocean,  forming  segments  of  ellipses  whose 
centres  are  out  at  sea.  This  structure  is  observable  at  Cow  Bay, 
Glace  Bay,  Lingan  and  Sydney,  these  places  presenting  a  series  of 
separate  basins,  the  seams  of  which  have  been  correlated,  and  their 
equivalence  in  many  cases  proved.  The  following  tabulation,  con- 
densed from  the  work  of  the  Geological  Survey  shows  the  equivalency 
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OoAL.  of  the  different  seams  of  the  field  at  the  different  places  together  with 

the  thickness  of  the  intervening  strata  : — 


Average 
Size. 

Cow  Bay. 

Glace  Bay. 

Lingan. 

Sydney 
Mines. 

Boulardrie. 

3  feet 

SeamA    ... 
Carr  Seams... 

Barrasoia 

David  Head  . . 
Seam  D 

iNorth  Head  . . 

I 

Lingan  Main. 

IseamG    

iSeam  H 

Lloyd's  Cove. . 

SeamB 

Sydney  Main. 

Bryant 

Edward    .... 

SeamF 

Collins 

Point  AoonL 
Bonar. 
Stubbart 
Seam  C. 
Mill  Pond. 
Black  Bock. 
SeamF. 
SeamG. 

300    1. 

6-5    .,  

190    M 
12    

Hub 

Harbour 

BouthiUier.. 
Back  Pit.... 

Phelan 

Ross 1 

Emery 

Gardiner 

360    1. 

275    M  

3  „  

90    1, 

4  .,  

110    „ 

7     M   

125    „         , 

3    { 

320    „         '> 

4  „ 

Block  House 

Seam  D 

Seam  E 

McAuley . . . 

South  Head. 
Spencer.   . . . 

Long  Beach. 

1 

The  correctness  of  the  above  correlation  is,  however,  questioned  by 
some  miners  who  think  that  the  difference  in  the  character  and  size  of 
the  seams  at  the  different  places  shows  that  they  belong  to  separate 
and  distinct  basins.  The  aggregate  thickness  of  coal  in  the  workable 
beds  outcropping  on  the  shore,  ranges  from  thirty  feet  at  some  places 
to  sixty  at  others,  the  individual  seams  having  thicknesses  of  from 
three  to  twelve  feet.  They  dip  at  low  angles,  of  five  to  twelve  degrees^ 
seaward,  and  appear  to  have  been  very  little  affected  by  disturbances. 
Most  of  the  Sydney  coals  are  well  suited  for  the  manufacture  of  gas,  as 
the  following  figures  show  : — 


Little  Glace  Bay  . . 

It  II        .  . 

International  Mine 

Sydney  Mines 

Gowrie       m     , 

Caledonia  u     

Reserve      u     


Gas, 

Cubic  Feet 

per  Ton. 


9,268 
9,700 
10,000 
8,200 
9,000 
8,900 
9,950 


Candle 
Power. 


15 

14  75 
16 
8 
15 

14*25 
13  17 


Coke 
Produced. 


40  bush. 

39      .. 
1,470    lbs. 
1,295      „ 
1,230      .. 

36  bush. 
1,500    lbs. 


The  value  of  these  coals  for  steam  and  house  purposes  is  given  in 
the  table  of  analyses,  whenever  obtainable. 

The  Sydney  field  was  the  first  coal  field  opened  in  Canada.  As 
early  as  1785,  work  was  done  on  it  by  the  government.     This,  how- 
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ever,  was  of  a  desultory  nature.    In  1827,  systematic  and  regular  min-  ^^^ 
ing  was  begun  by  the  General  Mining  Association. 

The  collieries  at  present  in  operation  in  this  field  are  described  below. 
Comparing  the  descriptions  with  the  tabulation  of  the  seams  already 
given,  it  will  be  noted  that  the  greater  part  of  these  are  not  at  present 
under  exploitation,  although  very  extensive  work  has  been  done  at 
different  times  on  some  of  them.  Should  need  arise,  however,  many  of 
these  would  constitute  a  very  important  source  of  supply. 

Sydney  Mines  Colliery, — Worked  by  the  General  Mining  Associa- 
tion.    Situated  three  miles  to  the  north-east  of  North  Sydney. 

Main  seam,  5  feet  4  inches,  dip,  1  in  12. 

System  of  working,  bord  and  pillar. 

Shaft,  13  feet  diameter,  690  feet  deep.  A  new  shaft  of  the  same 
diameter  is  now  being  sunk  and  it  is  expected  to  reach  coal  at  a  depth 
of  500  feet. 

Hoisting  engine  has  a  capacity  of  126  tons  of  coal  per  hour.  Drum 
18  feet  in  diameter.  Average  number  of  persons  employed,  under- 
ground 500,  above  ground  240. 

The  surface  hauling  plant  consists  of  a  railroad  4*8  miles  in  length, 
to  the  shipping  piers  of  North  Sydney,  four  locomotives  and  200  coal 
cars  of  an  average  capacity  of  five  tons. 

JVorth  Sydney  Colliery. — Operated  by  the  North  Sydney  Mining 
and  Transportation  Co.     Opened  by  adit  950  feet. 

Surface  plant  consists  of  a  semi-portable  engine  which  hauls  the  coal 
from  the  mouth  of  the  level  to  a  bank  where  the  coal  is  screened.  A 
large  and  substantial  wharf  has  been  built  for  loading.  The  output  is 
yet  small ;  about  5,000  tons  in  1897. 

Cape  Breton  Colliery. — Operated  by  J.  T.  &  J.  E.  Burchell.  Situ- 
ated at  New  CampbeUton,  on  Big  Bras  d'Or.  The  colliery  was  first 
opened  in  1861  and  was  acquired  by  the  present  owners  in  1893. 

Seam  worked  4  feet  thick,  dip,  12  degrees. 

Opened  by  slope  1,000  feet  long.  Worked  by  pillar  and  room  sys- 
tem, with  IngersoU  coal  cutting  machines. 

One  and  a  half  miles  of  railway,  narrow  gauge,  to  shipping  wharf. 

Dominion  Coal  Compcmy. — This  company  was  incorporated  in  1893 
and  controls  all  the  remaining  collieries  of  the  Sydney  field.  Its  out- 
put amounts  to  50  per  cent  of  the  total  production  of  Nova  Scotia. 
It  operates  the  collieries  enumerated  below  : 

Caledonia  Colliery. — The  Caledonia  is  situated  one  mile  from  Little 
Glace  Bay. 


Digitized  by 


Qoo^(z 


40  8  OBOLOGIGAL  BURYET   OF  CANADA. 

Coal.  Phelan  seam  worked,  thickness,  7  feet^  with  a  dip  of  1  in  12. 

Shaft,  185  feet  vertical  depth,  two  slopes  2,300  feet  and  2,500  feet 
respectively,  main  level  4,000  feet  long. 

Worked  by  both  bord  and  pillar  and  long-wall  methods,  with  coal 
heading  and  undercutting  machines. 

Machinery. — Pumps  with  aggregate  capacity  of  1,000  gallons  per 
minute.  Two  hoisting  engines.  Complete  plant  of  air-compressors  for 
the  drills  and  coal-cutting  machines. 

Underground  haulage  is  done  by  endless  rope,  driven  by  horizontal 
engines  with  friction  brakes. 

Reserve  Colliery, — Situated  at  Bridgeport  Basin,  two  and  a  half 
miles  from  Glace  Bay. 

Phelan  seam,  8  to  9  feet  thick,  dipping  1  in  14. 

Worked  by  pillar  and  bord  system,  Two  slopes,  5,000  feet  long 
each,  vertical  depth  380  feet. 

Machinery:  Haulage  and  hoisting  done  by  endless  rope.  Two 
pumping  engines.     Goal-cutting  machinery. 

International  Colliery. — At  Bridgeport,  12  miles  from  Sydney. 
Harbour  seam  worked,  average  thickness  5  feet  10  inches,  dipping  1 
in  12. 

Shaft  90  feet  deep  and  slope  4,000  feet  long. 

Underground  haulage  by  endless  rope.  Hoisting  done  by  a  pair  of 
engines  with  8-foot  drum. 

Pumping  done  through  bore  hole,  vertical  lift  320  feet. 

Old  Bridgeport  Colliery, — Ten  miles  from  Sydney. 

Phelan  seam  worked,  thickness,  8  feet,  average  dip  1  in  11. 

Shaft  120  feet.  Work  by  pillar  and  bord  system  with  coal-cutting 
machinery. 

Haulage  is  done  by  one  endless  rope  and  one  Lidgerwood  engine. 
Hoisting,  one  double  drum  engine. 

Victoria  Colliery. — Situated  at  Low  Pointy  south  side  of  Sydney 
Harbour. 

Ross  seam  worked,  6  feet  7  inches,  dip  25  degrees. 

Slope  1,740  feet  and  east  level  4,000  feet,  from  the  pit  bottom. 
From  this  level  the  whole  output  of  the  mine  is  derived.  System  of 
working,  pillar  and  bord. 

Pumps  with  capacity  of  270,000  gallons  a  day. 

Hoisting  engines,  one  pair  with  7-foot  drum. 
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Dominion  No,  1, — Ten  miles  from  Sydney.  ^o^^- 

Phelan  seam  worked,  8  feet^  dip  1  in  14. 

System  of  working,  pillar  and  bord.  Winning  equipment  consists 
of  coal-heading  machines,  undercutters  and  one  long- wall  machine. 

Underground  haulage  by  endless  rope.  One  hoisting  engine,  8-foot 
drums  and  one  man  hoisting  engine. 

Surface  plant  consists  of  well  equipped  shops,  railway  siding,  etc. 

Besides  the  above-mentioned  workings,  the  Dominion  Goal  Co. 
have  erected  a  coal  washing  plant,  capable  of  handling  500  tons  a  day 
on  the  Sydney  and  Louisburg  Railway  about  three  miles  from  Morien 
Junction.  The  water  is  obtained  by  gravitation  from  the  Morrison 
Lakes. 

Inverness  Coal  Field, 

This  comprises  a  series  of  narrow  areas  along  a  line  extending  from 
Judique  to  Cheticamp,  on  the  western  shore  of  Cape  Breton  Island. 
These  areas  of  productive  measures  form  parts  of  the  rim  of  a  basin  the 
greater  portion  of  which  has  been  removed  by  erosion. 

Seams  of  coal  of  workable  size  have  been  found  at  Port  Hood, 
Mabou,  Broad  Cove  and  Chimney  Corner.  Attempts  have  been  made 
to  establish  collieries  at  these  different  points ;  a  great  drawback  to  the 
development  of  these  areas  is  the  want  of  suitable  harbours,  affording 
shipping  facilities,  but  this  will  soon  be  overcome  by  railway  connec- 
tion along  the  coast. 

Port  Hood, — At  this  place  the  strata  run  parallel  to  the  shore  for 
about  two  miles.  One  seam  of  seven  feet  ha»  been  tested,  and  another 
of  about  the  same  size  is  known  at  low  water.  Considerable  work  on 
the  first  mentioned  seam  was  done  some  thirty  years  ago ;  the  mine, 
however,  has  been  closed  down  since  1878. 

Mabou. — A  small  coal  field  occurs  at  Mabou,  where  the  outcrops  of 
several  seams  of  good  thickness  have  been  noticed.  The  extent  of  the 
basin,  however,  is  limited  and  it  is  much  faulted.  Coal  has  been  ex- 
tracted for  local  use. 

Broad  Cove  and  Chimney  Comer. — This  area  is  situated  north 
of  Cape  Mabou.  Several  seams  ranging  in  thickness  from  two  to 
twelve  feet  have  been  reported.  These  dip  seaward  at  an  angle  of 
about  twelve  degrees.  The  coal  seems  to  be  equal  to  the  average  of 
the  Cape  Breton  coals. 

Broad  Cove  Mine. — Operated  by  the  Broad  Cove  Coal  Co.  This 
company  controls  four  square  miles  of  coal  lands  at  Broad  Cove,  on 
which  twelve  seams  have  been  reported. 
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^^^^  Four  levels  have  been  run  on  the  larger  seams.     On  the  surface, 

over  two  miles  of  railway  have  been  completed,  which  connect  the 
opening  with  the  harbour  at  Mclsaac  Lake.  A  channel  opened 
between  this  and  the  gulf  is  so  far  advanced  as  to  allow  the  shipment 
of  coal.  The  breakwater  has  been  strengthened,  and  it  is  contemplated 
to  further  deepen  the  channel  so  as  to  allow  steamers  of  large  tonnage 
to  enter. 

Chimney  Comer  Mines, — Operations  on  a  large  scale  were  carried 
on  at  this  place  between  1866  and  1873  on  two  seams.  Main  slope 
in  1872  was  400  feet  down  and  levels  driven  300  and  800  feet- 
Operations  ceased  in  1873,  after  a  fire  which  destroyed  the  surface 
buildings.  In  1882  the  mine  was  reopened  by  Mr.  Evans,  but  was 
worked  a  short  time  only. 

Richmond  Field, 

In  the  south-western  portion  of  Richmond  county  coal  occurs  in 
several  localities,  associated  with  the  marine  limestone. 

Extensive  explorations  have  been  carried  on  in  this  field,  and  coal 
has  been  discovered  at  Coal  Brook,  Caribacon,  Little  River  and  Sea 
Coal  Bay.  Although  comparatively  large  sums  were  spent  between 
1863  and  1878  on  exploration  work,  very  little  systematic  mining  has 
been  done. 

Coal  Brook, — At  this  place  several  seams  have  been  reported,  of  the 
following  sizes,  3  feet,  4  feet,  8  feet,  and  some  smaller  ones.  The 
coal  varies  in  quality  from  fairly  good  to  poor  and  irregular. 

Sea  Coal  Bay, — Here  a  seam  of  a  thickness  of  about  1 1  feet  gave 
on  analysis  such  a  large  proportion  of  ash  as  to  make  it  of  very  little 
use  for  ordinary  purposes.  Other  seams,  however,  appear  to  be  of 
much  better  quality. 

In  his  report  on  this  coal  field,  Mr.  Hugh  Fletcher,  of  the  Geological 
Survey,  gives  a  summary  of  his  own  observations  and  of  information 
gathered  from  various  sources.* 

Pictou  Coal  Field, 

This  field  situated  almost  in  the  centre  of  Pictou  county,  has  an  area 
of  about  25  square  miles.  It  is  11  miles  long,  with  a  maximum  width 
of  3  miles  between  New  Glasgow  on  the  north  and  Stellarton  on  the 
south.  The  field  is  therefore  small,  but  the  seams  are  of  great  size» 
one  being  thirty-eight  feet  in  thickness. 

♦  Report  of  Progress,  Geol.  Surv.  Can.,  1879-80,  Part  F. 


Digitized  by 


Qoo^(z 


"O*"-  ]  MINERAL  STATISTICS   AND   MINING.  43   S 

The  district  is  of  a  remarkably  intricate  structure,  being  cut  up  ^^^* 
by  numerous  faults  of  various  magnitude,  and  the  productive  measures 
are  almost  completely  surrounded  by  a  girdle  of  faults.  The  field  is 
very  well  situated  for  railway  communication,  which  advantage, 
however,  is  somewhat  offset  by  the  physical  difficulties  encountered 
due  to  faulting.  It  has  also  been  noticed  that  the^seams  change  to  a 
remarkable  degree  within  short  distances.  The  field  was  opened  in 
1798,  but  the  first  systematic  work  was  contemporary  with  the 
development  of  the  Cape  Breton  field  in  1827,  when  both  became  the 
property  of  the  General   Mining  Association. 

This  field  is  conviently  divided  into  three  districts,  viz, : — the 
Central  or  Albion,  the  Western  or  Westville,  and  the  Eastern  or 
Vale. 

In  the  Central,  four  seams  have  been  worked.  They  are  the  Main, 
38  feet  thick,  the  Deep,  22  to  38  feet,  the  Third,  10  to  13  feet,  and 
the  McGregor,  13  to  20  feet.  The  measures  containing  these  seams 
rest  conformably  on  the  Millstone  Grit,  and  are  overlain  by  1,000  feet 
of  shales.  The  dip  of  the  coal-bearing  measures  varies  from  10  to  over 
30  degrees.  Several  other  seams  have  been  reported  in  this  section, 
but  none  of  workable  size. 

The  Westville  section  is  separated  from  the  Albion  section  by  a 
downthrow  fault,  estimated  at  from  1,600  to  2,600  feet.  Three  seams 
of  this  section  are  believed  to  be  equivalent  to  some  of  the  Albion 
section.  The  variation  in  dip  and  change  of  character  in  short  dis- 
tances are  similar  in  both  sections. 

The  Vale  section  is  different  in  character.  It  is  in  the  form  of  a 
syncline  with  east-and-west  axes.  The  thicker  and  more  valuable 
seams  appear  in  the  southern  outcrop,  where  they  are  worked.  On 
the  northern  side  they  thin  out.  Two  seams  of  this  section,  viz,y  the 
McBean  and  the  Six  Foot  have  been  extensively  worked. 

The  companies  now  at  work  exploiting  the  Pictou  field  are  as 
follows  : — 

Acadia  CoUieriea, — Operated  by  the  Acadia  Coal  Co.  Situated  at 
Westville,  3  miles  from  Stellarton. 

Seam  worked  10  feet,  with  an  average  dip  of  27  degrees. 

Opened  by  one  slope  3,900  feet  long,  vertical  depth,  1,700  feet. 
Worked  in  lifts  of  300  feet,  long-wall  with  timber  packs. 

Pumping  and  haulage  by  compressed  air.  Hoisting  engine  in  slope 
32-inch  cylinders,  10-foot  drums. 

Albion  Colliery, — Operated  by  the  Acadia  Coal  Co.  Situated  at 
Stellarton  on  the  I.  C.  R. 
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Coal.  Four  seams  have  been  opened — Deep  seam,  Main  seam,  Third  seam 

and  McGregor  seam. 

Worked  by  both  long-wall  and  pillar  and  bord. 

Drummond  Colliery, — Operated  by  the  Intercolonial  Coal  Mining 
Co.     Situated  at  W.estville. 

Seams  opened,  Main  and  Second. 

Worked  by  pillar  and  bord  method ;  no  explosives  used,  the  coal 
being  all  mined  by  maul  and  wedge.  The  seam  is  reached  by  slopes 
12  X  8  feet. 

Winding  engine  in  No.  1  slope  has  a  pair  of  cylinders  28  inches,  a 
pair  of  drums  10-feet  diameter.  In  No.  2  slope,  winding  engine 
cylinders  16  inches,  drums  8  feet. 

The  mine  is  connected  by  railway  7  miles  in  length  with  a  wharf  at 
Granton  at  which  ships  of  large  tonnage  can  load.  The  railway  is 
owned  by  the  company. 

Vale  Colliery, — Operated  by  the  Acadia  Coal  Co.  Situated  six 
miles  east  of  New  Glasgow. 

Seams  worked,  McBean  and  Six  Foot.  On  the  McBean  seam  a  slope 
has  been  driven  3,100  feet  long,  vertical  depth  1,600  feet,  dipping  14 
to  35  degrees,  Work  on  this  seam  has  been  suspended.  On  the  Six 
Foot  seam  aslope  2,400  feet  has  been  driven,  and  work  is  going  on 
in  a  systematic  and  steady  way. 

The  mines  of  the  Pictou  field  being  fiery,  very  complete  ventilation 
plants  have  been  established  at  all  the  colleries,  and  safety  lamps 
are  used  everywhere. 

Cumberland  Field, 

This  is  the  most  westerly  of  the  coal  districts  of  Nova  Scotia,  a  part 
of  it  being  adjacent  to  Chignecto  Bay. 

In  this  field  there  are  two  coal  producing  areas.  One  situated  near 
the  coast,  which  may  be  called  the  Joggins  coal  basin,  and  the  other 
situated  about  15  miles  to  the  east  of  the  first,  at  Springhill.  The 
equivalence  of  the  seams  in  these  two  basins  has  not  yet  been  deter- 
mined. So  far  as  known  at  present,  the  two  basins  do  not  appear  to  be 
connected.  It  must  be  said,  however,  that  owing  to  the  present  known 
fields  being  adequate  to  the  demand,  but  little  search  for  coal  has  been 
made  between  the  above-mentioned  areas,  exploration  being  rendered 
difficult  in  any  case  by  the  presence  of  brush  and  soil  covering. 

In  the  Joggins  area  the  following  seams  of  workable  size  are  known. 
At  Joggins  two  seams,  respectively  4  and  6  feet.     At  the  River  Hebert 
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one  5  foot  seam  with  two  shale  partings.     At  Maccan  two  seams,  the  ^^^ 
upper  2j^  and  the  lower  4|  feet     At  Chignecto  a  seam  of  9^  feet 
of  which  2|  feet  are  shale  partings. 

The  Joggins  Colliery. — This  is  an  important  producer.  It  is 
operated  by  the  Canada  Coals  and  Railway  Co.  and  is  situated  11 
miles  from  Maccan  Station,  on  the  Intercolonial  Railway.  A  branch 
of  standard  gauge  connects  the  two  points.  The  colliery  is  also  con- 
nected with  Joggins  wharf  by  a  tramway  one  and  a  half  miles  long. 

The  seam  worked  shows  4  to  5  feet  of  coal  with  a  clay  parting  in 
the  centre,  from  1  to  3  feet,  making  a  total  thickness  worked  of  6  to 
8  feet.  Dip  17  degrees.  Opened  by  two  slopes,  2,700  and  1,900  feet 
respectively,  which  are  now  connected.  System  of  working,  long- wall. 
Haulage  is  done  by  tail  rope  system,  (xood  equipment  of  winding 
engines.     Number  of  men  employed  :  underground  1 50,  surface  55. 

Several  of  the  other  seams  have  been  opened  and  worked,  some  to 
an  important  extent.  At  present  three  or  four  other  collieries  are 
producing  in  a  desultory  way. 

Springhill  Basin, — Eight  seams  have  been  recognized  in  this  basin, 
occurring  in  the  following  order  : 

Feet.  Inches. 

Coal : 13  0 

Strata 105  0 

Coal 6  0 

Strata 130  0 

Coal 2  4 

Strata 185  0 

Coal  (main  seam) 11  0 

Strata 90  0 

Coal  (S.  seam) 11  0 

Strata 100  0 

Coal 2  6 

Strata 190  0 

Coal 4  0 

Strata 176  0 

Coal 2  9 

The  seams  of  this  basin  are  fiery,  and  great  care  is  taken  to  use 
no  explosives.  All  lamps  are  safety  lamps.  All  operations  are  carried 
on  by  the  Cumberland  Railway  and  Coal  Company  by  three  slopes  as 
follows  : — 

No.  1  Slope. — Seam  worked  8  feet.  Dip  30  degrees,  slope  2,600 
feet  long. 
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^^^-  Worked  by  pillar  and  bord  method. 

Underground  haulage.  Tail  rope  system — by  one  pair-link  reversing 
geared  haulage  engine,  with  four  drums  5  feet  in  diameter. 

No.  2  Slope.  Seam  10^  feet  thick,  dip  30  degrees,  slope  3,000  feet 
long. 

Worked  by  pillar  and  bord. 

Same  system  of  underground  haulage  as  in  No.  1  slope. 

No.  3  slope. — Seam  worked  10  feet  thick,  dip  28  degrees,  slope 
2,600  feet  long. 

System  of  working,  long-wall  and  bord  and  pillar. 

Underground  haulage,  tail  rope. 

Marsaut's  safety  lamps  are  exclusively  used. 

New  Brunswick. 

The  only  known  coal  field  of  economic  value  in  New  Brunswick  is 
that  situated  at  the  head  of  Grand  Lake,  Queen's  county.  Outcrops  of 
coal  in  this  area  have  been  worked  to  a  limited  extent  since  1825. 

The  area  underlain  by  productive  coal-measures  in  this  field  is  about 
100  square  miles.  The  coal  is  of  good  quality  but  the  seams  are  thin. 
With  the  hope  of  proving  the  existence  of  thick  seams  in  this  area, 
borings  have  been  made  at  different  times,  but  without  attaining  the 
object  in  view.  The  usual  thickness  of  the  seams  is  15  to  20  inches, 
The  total  quantity  of  coal  in  this  district  has  been  estimated  at  from 
100  to  150  million  tons. 

Although  mining  operations  were  begun  more  than  fifty  years  ago» 
they  are  yet  conducted  in  a  small  way,  and  the  proximity  of  the  Nova 
Scotia  fields,  as  well  as  the  limited  thickness  of  the  seams  would 
hardly  justify  the  expenditure  necessary  for  exploitation  on  a  large 
scale.  The  beds  are  flat,  lying  with  a  cover  varying  from  2  to  30  feet, 
rendering  it  possible  in  many  places  to  work  them  opencast  This 
enables  small  seams  to  be  worked  profitably  for  the  local  market,  when 
the  stripping  does  not  exceed  8  feet.  Beyond  this  depth  it  would  be 
more  advantageous  to  work  under  ground. 

Manitoba  and  North-west  Territories. 

In  Manitoba  and  the  North-west  Territories  the  coal  measures 
occur  in  the  Cretaceous  system,  or  in  the  Laramie,  which  may  be 
regarded  as  its  upward  continuation.     The  coals  grade  from  lignite  or 
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browa  coal,  to  anthracite,  according  to  the  amount  of  alteration  they  ^^^ 
have  undergone. 

Several  coal-bearing  districts  or  basins  have  been  recognized  through- 
out this  region,  and  in  the  majority  of  these  some  work  has  been  done, 
either  of  a  prospecting  nature  or  for  local  wants,  while  in  three  of 
these  districts,  coal  seams  are  systematically  worked  and  extensive  and 
well  equipped  collieries  have  been  opened  on  them. 

Souria  River  Coal  Field, 

This  field  is  situated  in  Assiniboia,  near  the  United  States  boundary, 
between  the  102nd  and  103rd  meridans. 

The  product  of  the  field  is  lignite  coal.  It  is  exploited  by  two  com- 
panies. 

Roche  Fereie  Colliery  Co, — Operates  a  mine  on  Section  34  Township  1, 
Range  6,  west  of  the  2d.  meridian,  near  Estevan.  The  seam  at  present 
worked  is  9  feet  thick.  Mining  is  done  by  drifting,  the  entries  being 
made  from  the  face  of  the  cliflEs  forming  the  sides  of  Souris  valley.  No 
flhaf ts  are  necessary. 

The  company  has  built  its  own  railway,  one  and  one-eighth  miles  long, 
to  connect  with  the  Canadian  Pacific  Railway  at  Roche  Ferc^  station. 
The  product  in  marketed  at  Winnipeg  and  Regina. 

Souris  Coal  Mining  Co,'8  Colliery. — This  is  situated  on  Section  4, 
Township  2,  Range  6,  west  of  the  2d  meridian. 

This  property  is  underlain  by  the  same  seam  that  is  worked  by  the 
Roche  Ferc^  Go.  and  the  same  remarks  apply  to  the  exploitation. 
The  company  has  built  a  railway  from  its  mine  to  Roche  Ferc^ 
station,  a  distance  of  one  mile  and  three-quarters. 

Belly  River  Coal  Field. 

This  field  is  situated  in  Alberta,  North-west  Territories.  This  area 
is  on  the  113th  meridian,  south  of  the  50th  degree  of  latitude. 

The  fuel  of  this  basin  is  good  lignite-coal.  It  finds  a  ready  market 
in  Manitoba,  North-west  Territories,  as  well  as  in  the  United  States. 

Lethbridge  Collieries, — Situated  at  Lethbridge,  Alberta  Districtb 
Operated  by  the  Alberta  Railway  and  Goal  Go. 

Seam  worked  4  feet  8  inches  thick,  with  a  thin  clay  parting  2  feet 
from  the  roof.     Worked  by  pillar  and  stall  method. 
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The  seam  is  reached  by  three  shafts,  300  feet  deep,  and  half  a  mile 
apcui).  Worked  with  coal-cutting  machines.  With  the  present  equip- 
ment an  output  of  1,000  tons  a  day  could  be  attained. 

The  surface  plant  consists  of  extensive  shops,  good  winding  and 
ventilation  machinery,  etc.  The  company  also  owns  200  miles  of  rail- 
way, with  equipment,  from  Lethbridge  to  Great  Falls,  Montana. 

Ccucade  Coal  Basin, — This  is  part  of  the  Bow  River  Valley,  which 
is  underlain  by  Cretaceous  coal-bearing  rocks.  It  forms  a  basin  or 
trough,  running  from  longitude  113,  latitude  51,  in  a  north-westerly 
direction.  It  has  a  length  of  30  miles  and  a  total  area  of  60  square 
miles.     This  area  although  small  contains  much  coal. 

Some  of  the  seams  have  been  locally  converted  to  anthracite, 
although  most  of  them  are  bituminous. 

Ac  '  Marsh's  mine,'  near  the  south  end  of  the  field,  are  two  seams, 
one  about  15  feet  and  the  other  8  feet.  Three  miles  to  the  north-west 
of  this,  are  several  openings  into  beds  of  workable  size.  At  Ganmore 
there  are  three  seams  of  4  feet,  12  feet  and  16  feet  respectively.  At 
Anthracite  three  seams  are  now  being  worked,  two  of  a  thickness  of 
4  feet  each  and  one  of  3  feet.  All  of  these  seams  are  situated  very 
near  the  main  line  of  the  Canadian  Pacific  Railway. 

The  measures  in  this  field  are  often  faulted,  and  the  seams  dip  to 
the  south-west  at  an  inclination  varying  from  15  to  60  degrees.  At 
Ganmore  two  of  the  seams  are  almost  vertical.  The  field  was  first 
opened  by  the  Canadian  Anthracite  Goal  Co.,  in  1886,  at  Ganmore 
and  Anthracite. 

Canadian  Anthracite  Coal  Co.'s  Collieries. — ^These  two  oolleries,  one 
at  Ganmore  and  the  other  at  Anthracite,  are  situated  on  the  line  of  the 
Canadian  Pacific  Railway.  The  property  was  leased  to  H.  W.  McNeil 
Go.  in  1891  for  a  period  of  ten  years,  and  it  is  this  latter  company 
which  at  present  works  them. 

At  Anthracite  the  product  is  a  hard  coal  for  house  use.  The  mining 
capacity  of  this  colliery  is  150  tons  per  day.  At  Ganmore  the  coal  ia 
bituminous  and  is  suitable  for  locomotive  use.  The  mine  is  equipped 
for  an  output  of  about  600  tons  per  day. 

Pillar  and  stall  is  the  method  of  extraction  followed.  Safety  lamps 
are  used  exclusively  in  both  collieries. 

British  Columbia. 

In  western  Canada  coal  occurs  in  connection  with  newer  rocks  than 
in  the  east.  Although  Carboniferous  rocks  of  great  thickness  are  fre- 
quently met  with  in  the  west,  they  are  all  marine  deposits,   mainly 
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limestones.     Swamps  and  marshes  which  afford  the  conditions  giving  ^^^*- 
rise  to  accumulation  of  vegetable  matter,  producing  coal  beds,  existed 
in  the  Cretaceous  and  Tertiary  times.     In  character  the  coals  of  British 
Columbia  range  from  anthracite  to  lignite,  showing  that  the  grade 
depends  on  conditions  of  metamorphism  rather  than  on  age. 

Four  recognized  coal-fields  may  be  named,  but  mineral  fuels  are 
known  in  many  other  places,  which  have  only  to  be  worked  in  order 
to  receive  recognition. 

The  Crow's  Nest  Pass  Field. 

The  Nanaimo  Field. 

The  Comox  Field. 

The  Queen  Charlotte  Islands  Field. 

The  Cr(n(/8  Xest  Pass  Field. 

This  is  the  most  easterly  of  those  mentioned.  Although  very  import- 
ant as  to  area  and  quality  of  coal,  it  had  only  recently  become  avail- 
able by  the  construction  of  the  Canadian  Pacific  Railway,  which  tra- 
verses it  and  permits  its  product  to  be  delivered  at  the  smelting  centres 
of  the  Kootenay  districts  at  lower  rates.  Development  work  has  been 
carried  on  rapidly  and  some  coal  was  shipped  during  1898. 

These  coals  were  first  described  by  Dr.  G.  M.  Dawson  in  the  annual 
report  of  the  Geological  Survey  of  Canada  for  1885.  In  his  report 
on  the  Mineral  Wealth  of  British  Columbia  (Annual  Report,  Geol. 
Surv.  Can.,  1887-88),  he  describes  the  field  as  follows  : — 

'  The  Cretaceous  basin  or  trough  in  which  it  occurs  is  somewhat 
extensive  and  resembles  in  general  character  those  which  occur  on  the 
opposite  side  of  the  Rocky  Mountains  watershed,  beyond  the  limits 
of  British  Columbia,  in  one  of  which  the  Cascade  anthracite  is 
included.  The  age  of  those  Cretaceous  rocks  appears  to  be  nearly  the 
same  with  that  of  those  of  the  Queen  Charlotte  Islands.  By  the  pros- 
pecting work  which  has  lately  been  executed  in  the  Crow's  Kest  Pass, 
the  existence  of  no  less  than  6  f teen  workable  seams  is  said  to  have 
been  determined,  two  of  which  are  reported  as  14  and  30  feet,  respec- 
tively, in  thickness.' 

In  his  summary  report  for  1891,  Dr.  Selwyn  also  draws  attention  to 
the  importance  of  this  field  and  enumerates  the  coal-seams  discovered 
up  to  that  time. 

Crow's  Nest  Pass  Coal  Co. — This  Company  has  its  colliery  at  Coal 
Creek.  It  is  connected  by  a  branch  line  with  the  Crow's  Nest  Pass 
Railway  of  the  Canadian  Pacific  system  The  company  was  incorporated 
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Coal.  in  April,  1897,  and  since  then  the  work  of  opening  up  and  installing 

the  colliery  on  a  thorough  basis  has  been  pushed  very  actively. 

Seams  worked  :  On  the  north  side  of  Coal  Creek,  a  seam  of  bitum- 
inous coal  6  feet  in  thickness.  On  the  south  side  of  the  Creek^  a  seam 
of  semi-anthracite  coal  6^  feet  thick,  both  dipping  5  to  10  degrees. 
It  is  intended  to  so  erect  the  surface  plant  that  both  seams  can  be 
worked  simultaneously. 

Method  of  working  :  pillar  and  stall  with  electrical  coal-cutting 
machines.  Haulage  is  done  by  electrical  locomotives  ;  the  steam  plant 
used  is  to  be  superseded.  It  is  intended  to  utilize  water  power  to 
generate  electricity,  which  will  be  used  for  all  purposes. 

Nanaimo  Coal  Field, 

This  field  is  situated  on  the  island  of  Vancouver,  in  the  south- 
eastern part.  Its  area  has  been  estimated  at  about  200  square  miles. 
Two  seams,  at  least,  of  workable  thickness  are  known  but  the  meas- 
ures being  much  folded  and  cut  up  by  faults,  it  is  very  difficult  to 
<x)rrelate  the  beds  in  the  various  parts  of  the  field. 

The  product  of  both  this  and  the  Comox  areas  is  largely  exported 
to  California  where  it  competes  successfully  with  the  coals  produced 
in  the  United  States  although  handicapped  by  an  import  duty. 

New  Vancouver  Coed  Mining  and  Land  Co, — This  Company  was 
organized  in  1862  and  reconstructed  in  1889.  It  operates  the  Nanaimo 
collieries,  which  consist  of  the  following  : 

Northfidd  Colliery. — Situated  four  miles  from  Departure  Bay. 
Seam  worked  2  to  3 J  feet  thick ;  dip,  6  degrees ;  worked  by  shaft  440 
feet  deep,  and  slope  at  bottom  2,100  feet.  System  of  working,  long- 
wall.     This  colliery  is  at  present  idle. 

No.  1  Esplanade. — Situated  half  a  mile  from  the  wharfs  of 
Nanaimo  harbour. 

Seam  worked  the  *Harbour';  thickness,  5  to  12  feet;  dip,  6  degrees; 
shaft,  650  feet  deep.     System  of  working,  pillar  and  stall. 

Haulage. — For  haulage  from  the  levels,  which  are  in  about  2  miles 
from  the  foot  of  the  shaft,  the  company  uses  electric  motors. 

Ventilation  by  Guibal  fan,  36  feet  in  diameter  and  12  feet  wide. 
Connected  with  the  Protection  Island  shaft  which  is  used  as  intake. 

Lamps,  naked  lights. 

The  workings  of  this  extensive  colliery  are  under  the  waters  of 
Nanaimo  harbour  and  beneath  the  surface  of  Protection  Island.  The 
mine  is  quite  safe  from  invasion  by  water,  being  protected  by  a  thick- 
ness of  rock  and  earth  varying  from  400  to  1,200  feet  between  the 
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Bvorkings  and  the  bed  of  the  harbour.     The  pillars  left  in  place  amount  Coal, 
to  two- thirds  of  the  original  seam,  this  large  proportion  being  thought 
accessary  to  insure  safety.     They  will  be  robbed  at  a  later  period. 

Protection  Island  SJiaft. — Situated  300  yards  from  the  shipping 
cvharf  and  half  a  mile  from  Nanaimo. 

Seams  worked,  the  'Douglass,'  upper  and  lower.  Thickness  of 
upper  seam  6  to  8  feet ;  dip  6  degrees,  vertical  depth  of  shaft  to  seam 
670  feet.  The  lower  seam  is  reached  at  a  depth  of  740  feet  and  is  4 
feet  thick. 

In  the  upper  seam  two  slopes  have  been  dtiven,  900  and  600  yards 
respectively. 

System  of  working,  pillar  and  stall. 

Ventilation. — This  shaft  is  the  intake  of  the  system  of  ventilation 
whicb  takes  in  Esplanade  shaft. 

Sauthfield  Colliery, — ^No.  5.  Situated  five  miles  from  Nanaimo  in 
the  southern  part  of  the  area  controlled  by  the  New  Vancouver  Coal 
and  Mining  Co. 

Seam  worked  varies  from  6  to  1 2  feet  in  thickness.     Dip  6  degrees. 
Vertical  depth  of  shaft  508  feet. 
System  of  working,  pillar  and  stall. 

This  part  of  the  field  is  very  much  cut  up  by  faults  and  breaks. 
The  New  Vancouver  Coal  Co.  also  employ  a  large  staff  for  the  pur- 
pose of  prospecting,  both  with  pick  and  with  the  diamond  drill. 

Wellington  (/ollieries. — These  collieries  are  owned  and  operated  by 
Messrs.  Dunsmuir  and  Sons.  They  are  situated  in  North  Nanaimo, 
six  miles  from  the  city  of  Nanaimo. 

Seam  worked  is  the  *  Wellington.'  The  workings  consist  of  six 
shafts  numbered  1  to  6  Wellington. 

Shafts  Nos.  1  and  5  are  connected,  as  are  also  Nos.  3  and  4. 
Ventilation  by  fan. 

Shafts  Nos.  5  and  6  are  the  most  important  producers.  The  method 
of  working  is,  in  No.  5  pillar  and  stall,  and  in  No.  6  both  pillar  and 
long-waU. 

The  fire-clay  which  constituted  the  original  soil  on  which  grew  the 
coal-forming  vegetation  is  mined  along  with  the  coal  and  finds  a  ready 
market. 

The  surface  plant  and  rolling  stock  consist  of  five  miles  of  railway 
with  sidings  and  branches,  six  locomotives,  and  250  coal  cars;  13 
stationary  engines,  9  steam   pumps,  also  wharfs  and  accommodations 
for  loading  vessels,  &c, 
U 
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Ck)AL.  The  number  of  persons  employed  in  the  collieries  in  1897  was  nearly 

800. 

Alexandria  CoUiery. — This  is  also  owned  and  operated  by  Messrs. 
Dunsmuir  and  Sons. 

It  is  worked  by  a  slope  800  yards  long,  with  a  tunnel  off  the  slope, 
also  800  yards. 

Force  employed  is  about  30,  for  an  output  of  about  120  tous  a  day. 

Ventilation  is  effected  by  a  furnace  in  the  upcast  shaft. 

West  Wellington  Colliery, — This  is  owned  and  operated  by  the  West 
Wellington  Coal  Co. 

Seam  worked  West  Wellington,  4  to  6  feet,  opened  by  a  slope  and 
two  levels,  which  are  worked.     Also  a  separate  outlet  for  ventilation. 

Comox  Field, 

This  field  is  situated  on  the  north-west  of  the  Nanaimo  field  from 
which  it  is  separated  by  the  intervention  of  crystalline  rocks.  The 
Comox  area  has  probably  a  greater  extent  of  productive  measures  than 
the  Nanaimo  field.  Mr.  Richardson,  late  of  the  Geological  Survey, 
estimated  it  at  300  square  miles,  without  taking  into  consideration 
^  the  seaward  extension. 

In  a  section  on  Brown  River  almost  the  entire  thickness  of  the 
productive  measures  is  exposed,  amounting  to  740  feet.  In  this  sec- 
tion nine  seams  occur,  with  an  aggregate  thickness  of  16^  feet.  At 
the  Dnion  mines  a  section  of  122  feet  reveals  ten  seams  aggregating 
to  29^  feet,  the  thickest  being  10  feet. 

Union  Colliery  Co.,  of  British  Columbia. — This  company  operates 
the  Union  Colliery,  near  Comox. 

Seams  worked,  thickness  3  and  5  feet,  dip  1  in  6  north.  Opened  by 
two  slopes  and  one  shaft,  called  respectively.  No.  2  slope,  down  700 
yards,  No.  4  slope,  2,400  yards,  and  No.  5  shaft,  600  feet  deep. 

System  of  working :  upper  seam,  long-wall  method ;  lower  seam, 
pillar  and  stall. 

The  colliery  is  connected  with  the  shipping  wharf  by  1 1  miles  of 
standard  gauge  road.  The  rolling  stock  includes  four  locomotives  and 
120  cars.     Force  employed,  about  750. 

Queen  Charlotte  Island  Field, 

This  field  is  in  that  part  of  the  Cretaceous  area  of  the  province 
which  extends  over  parts  of  Graham  and  Moresby  Islands,  on  both 
sides  of  Skidegate  Sound. 
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The  coals  are  anthracite  and  bituminous, the  former  comparing  favour-  Coal. 
ably  with  that  of  Pennsylvania.     In  the  '  Mineral  Wealth  of  British 
Columbia '  Dr.  Dawson  speaks  of  the  Cowgitz  seams  on  the  Skidegate 
as  follows : 

'At  Cowgitz,  the  Queen  Charlotte  Coal  Mining  Co.  about  1871 
constructed  a  wharf,  houses,  tramway,  kc,  and  attempted  to  work  the 
coal  seams  which  have  there  the  character  of  anthracite,  but  met  with 
ditiiculties  in  following  the  seams,  of  which  some  portions  were  found 
to  be  in  a  crushed  and  pulverulent  state. 

'(Though  these  efforts  were  not  attended  with  success,  the  work  was 
not  carried  far  enough  to  prove  that  the  coal  in  this  vicinity  is  not  of 
a  workable  character.  Further  exploration  appears  to  be  fully  justi- 
fied by  what  is  known  of  the  place  ♦  ♦  ♦  The  beds  containing  the 
anthracite  are  almost  vertical,  and  it  is  evidently  on  account  of  the 
disturbance  and  local  alteration  which  it  has  suffered  that  the  coal  has 
passed  into  the  condition  of  anthracite.  The  best  seam  found  had  a 
maximum  thickness  of  a  little  over  6  feet,  while  a  second  outcrop 
showed  2  feet  5  inches.' 

A  bed  18  feet  thick,  of  bituminous  coal,  has  been  reported  on  the 
Ya-Kum  River,  midway  between  Skidegate  and  the  head  of  Masset 
Inlet. 

Means  of  communication  with  the  coast,  however,  must  be  provided 
for  before  this  deposit  can  be  utilized. 


COKE. 


The  production  of  coke  in  1897  and  1898  was  as  follows  : — 


Coke. 


Province. 

1897. 

1898. 

Tons. 

Value. 

Tons. 

Value. 

1 

i 

I  Nova  Scotia 

41,532 
19,154 

8 

90,950 

85,507 

48,400 
39,200 

9 

111,000 

175,000 

British  Columbia 

1               Totals    

60,686 

176,457 

87,600    '       286.000 

1 

The  increase  of  1898  over  1897  was  26,914  tons  or  44  per  cent  and 
in  value  $109  543  or  62  per  cent  being  due  chiefly  to  the  greatly 
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Coal. 


CJoke. 


Production. 


increased  output  in  British  Columbia.  The  value  of  coke  in  British 
Columbia  is  much  greater  than  in  Nova  Scotia  being  about  $5  per  long 
ton  at  the  mines  in  the  former  province  and  from  $2  to  $3  in  the  latter. 
Hence  with  the  production  increasing  more  rapidly  in  British  Columbia 
than  in  Nova  Scotia  the  total  value  increases  at  a  greater  rate  per 
cent  than  the  quantity. 

The  annual  production  since  1886  is  shown  in  Table  1  below  : — 

Table  1. 

COKB. 

Annual  Production. 


Calendar  Year. 

Tons. 

Value. 

Value 
Ijer  Ton. 

1886 

35,396 
40,428 
45,373 
54,539 
56,450 
57,084 
56,135 
61,078 
58,044 
53,356 
49,619 
60,686 
87,600 

S101,iM0 
135,951 
134,181 
155,043 
166,298 
175,592 
160,249 
161,790 
148,551 
143,047 
110,257 
176,457 
286,000 

$2.88 
3.36 

1887 

1888 

2  96  1 

1889 

2.84 

1890 

2.95 

1891 i 

1892 

1893 

3.08 
2.85 
2.65 

1894 

2.66 

1895 

1896 

181»7 

1898 

2.68 
2.22 
2.91 
3.26 

.,_... 

Prior  to  1893  this  was  entirely  the  production  of  Nova  Scotia  and 
from  1893  to  1896  but  very  small  quantities  were  manufactured  in 
British  Columbia.  In  the  former  province  the  coke  is  used  chiefly  in 
the  iron  and  steel  furnaces,  while  in  British  Columbia  it  is  used  largely 
for  smelting  the  ores  of  gold,  copper,  silver,  lead,  &c.,  in  West  Kootenay 
Distnct  and  is  also  being  exported  to  adjacent  portions  of  the  United 
States. 

The  Union  Colliery  Company  has  now  two  batteries  of  beehive 
ovens  of  100  ovens  each,  the  second  battery  having  been  completed 
during  the  year.  The  Crow's  Nest  Pass  Coal  Company  have  thirty 
beehive  coke  ovens  in  operation  at  Fernie  with  others  in  progress. 
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The  imports  of  coke  are  shown  in  Tables  2  and  3,  below  : — 

Table  2. 

Coke. 

Imports  of  Oven  Coke. 


Fiscal  Year. 


188(J. 
1881. 
1882. 
1883. 
1884 
ISSo. 
188(5 
1887. 
1888. 
18«9. 
ISfK). 
1891 . 


1892. 
1893. 


1894 

1895 

1896 

1897 

1898 Duty  free 


3,837 

5,492 

8,157 

8,943 

11,207 

ll,o64 

11,858 

15,110 

25,487 

29.557 

30,564 

38,533 

43,49<) 

41,821 

42,864 

43,235 

61,612 

83,330 

135,060 


8  19,353 
26,123 
36,670 
38,588 
44,518 
41,391 
39,756 
56,222 
102,334 
91,902 
133,344 
177,605 
194,429 
156,277 
176,996 
149,434 
203,826 
267,540 
347,040 


Table  3. 

Coke. 

I3i TORTS  OF  Oven  Coke— Fiscal  Years  1897  and  1898. 


Coal. 


Coke. 


Imports. 


Province. 

1897. 

1898. 

Tons. 

Value. 

Tons. 

Value. 

New  BrnnHvvick 

Quebec             

13 

7,526 

60,255 

186 

15,350 

130 

26,406 

160,367 

1,163 

79,384 

9 

10,226 

122,246 

284 

2,295 

$ 

26 

35.001 

298,904 

1,389 

11,720 

Ontario       

Manitoba 

Britinh  Columbia 

Total 

33,330 

267,540 

135,060  !         347.040  1 

1 

The  increase  of  the  imports  in  1898  over  those  in  1897  was  51,730 
tons  or  over  62  per  cent.  Ontario  was  the  chief  importing  province, 
one  of  the  largest  consumers  being  the  Hamilton  Blast  Furnace  Com- 
pany at  Hamilton.  It  will  be  noticed  also  that  the  imports  into 
British  Columbia  have  diminished  considerably,  the  home  product 
having  taken  the  place  of  the  imported  article. 
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Copper.  COPPER. 

Production.  The  production  of  copper  in  the  matte,  etc.,  in  Canada,  in   1898, 

amounted  to  a  total  of  17,747,136  pounds,  valued  at  $2,134,980  or 
12*03  cents  per  pound,  the  average  price  for  the  year  for  fine  copper 
in  New  York.  This  was  an  increase  of  33  per  cent  in  quantity  and 
42  per  cent  in  value  over  the  production  of  1897  and  nearly  double 
the  production  of  1896. 

Table  1. 

Copper. 

Annual  Production.* 


Calendar 
Year. 


Lbe. 


-I- 


1886. 
1887. 
1888. 
1889. 


8,605,000 
3,260,424 
5,562,864 
6,809,752 


1890 1  6,013,671 


1891. . . . 
1892..  . 
1893. . . . 
1894..  . 
1895. . . . 
1896... 
1897. . . . 
1898. . . . 


8,928,921 
7,087,275 
8,109,856 
7,708,789 
7,771,639 
9,393,012 


Increase 

or 
Decreatse. 


I 


Value. 


Increase 

or 
Decrease. 


Lbs. 


244,576 


2,302,440 


1,246,888 


6-99 
70.60 


22-40 


796,081 


11-69 


2,915,250       48-40 


1,841,646       20-62 
1,022,381  :     14-40 


401,067 
62,850 


4-94 

•81 


1,621,373       20-86 


13,300,802  I  3,907.790       41.60 


17,747,136  I  1,501,660  I 


33-43 


I 


Average 

Price 

per 

Pound. 


$  385,550 
366,798 

927,107 

936,341 

947,163 

1,149,598 

818,580 

871,809 

736,960 

836,228 

1,021,960 

1,601,660 

2,134,980 


! 

Cts. 
11.00 

11.25  ' 
16.66 

18,762 
560,309 

4-86 
152  70 

9,234 

0-99 
115 

13.75 
15.75 

10,812 

202,445 

21  37 

12.87 

831,018 
53,229 

28-79 
6-50 

11.55 
10.75 
9.56  I 
10.76 

134,849 
.99,268 

15-46 
13  47 

185,732 

22  21 

10.88 

479,700 

46-94 

11.29 

633,320 

42  17 

12  03 

i          1 

*The  i)roduction  is  altogether  represented  by  the  copper  contained  in  ore,  matte, 
&c.,  produced  and  shipped,  valued  at  the  average  market  price  for  the  year  fi>r  6ne 
copix?r  in  New  York. 

NoTK. — In  the  above  table  increartes  are  shown  underlined,  and  decreases  in  the 
ordinary  way. 
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The  price  of  copper  gradually  increased  daring  the  year,  the  average  Coppkk. 
price  being  in  January  about  11   cents,  and  in  December,  nearly  13 
cents  per  pound. 

Of  the  total  production  for  the  year  47  per  cent  came  from  Ontario, 
41  per  cent  from  British  Columbia,  and  12  per  cent  from  Quebec. 
The  production  in  Quebec  was  somewhat  less  in  1898  than  in  1897 
while  in  Ontario  and  British  Columbia  the  increases  were  50  per  cent 
and  36  per  cent  respectively. 

The  exports  of  copper  from  Canada  are  given  yearly  in  the  Trade 
and  Navigation  Reports,  and  Table  2,  following,  has  boen  compiled 
embodying  the  information  for  the  calendar  year  for  the  past  1 4  years. 

Although  practically  all  the  copper  produced  is  exported  either  in 
the  ore  or  in  matte  the  figures  of  the  table  cannot  be  taken  either  in 
respect  of  quantity  or  value  as  indicative  of  the  production  of  the 
country.  It  will  be  seen  that  they  differ  largely  from  the  figures  of 
Table  1.* 


*The  discrepancies  between  the  two  tables  result  from  differences  in  both  quantities 
and  values.  The  values  in  Table  1  are  similar  to  those  adopted  throughout 'the 
Report  for  metallic  products,  viz. :  the  final  market  value  of  the  metal,  while  in  the 
table  of  exports  (Table  2)  the  values  are  apparently  the  spot  values  placed  upon  the 
metal  at  the  point  of  shipment,  although  they  will  be  seen  to  vary  very  considerably ;  as 
for  instance,  in  1897,  ranging  from  less  than  half  a  cent  per  pound  in  Ontario  to  nearly 
nine  .cents  per  pound  in  British  Columbia.  The  figures  of  quantity,  however,  also 
show  large  discrepancies,  and  for  this  we  can  offer  no  explanation,  except  to  make  the 
suggestion  that  the  returns  to  some  of  the  customs  officers  are  not  as  correct  as  they 
might  be. 
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GoppKEu  The  imports  of  copper  into  Canada  are  given  in  Tables  3  and  4. 

Imports.  T^®  tots!  value  of  these  imports  in  1897  amounted  to  $270,036  while 

in  1898  it  had  advanced  to  $867,443  an  increase  of  $597,407  or  221 
per  cent.  The  maximum  importation  in  previous  je&rs  was  in  1891 
when  the  value  amounted  to  $573,974  but  this  has  been  exceeded  in 
1898  by  over  50  per  cent.  The  increase  seems  to  have  been  fairly 
well  distributed  throughout  the  different  forms  or  shapes  into  which 
the  importation  is  subdivided  although  the  increase  of  the  importation 
of  copper  in  pigs  or  ingots  and  copper  in  bolts,  bars,  rods,  &c.,  are  of 
sufficient  importance  to  call  for  special  mention.  The  classes  of  sub- 
division in  1898  are  somewhat  different  from  those  used  in  1897  owing 
to  the  changes  in  the  tariff  and  therefore  individual  comparisons  of 
special  classes  are  more  difficult  to  make. 


Table  3. 

Copper. 

Imports  of  Pigs,  Old,  Scrap,  etc. 


Fiscal  Year. 


1880. 

1881.. 

1882. . 

1883. 

1884. 

1885.. 

1886. 

1887.. 

1888. 

1889. 

1890. 

1891. . 

1892.. 

1893. 

1894. . 

1895  . 

1896.. 

1897.. 


Lbs. 


-gggf  Copper,  old  and  scrap  or  in  blocks Duty  free 

loyo-^  Copper  in  pigs  or  ingfots u 

Total,  1898 


81,900 

9,800 

20,200 

124,500 

40,200 

28,600 

82,000 

40,100 

32,300 

32,300 

112,200 

107,800 

343,600  I 

168,300  ' 

101,200  ' 

72,062 

86,906  ' 

49,000 


13,100 
1,036,900 


1,060,000 


Value. 


$  2,130  I 

1,167  ' 

1,984  j 

20,273  ' 

3,180 

2,016 

6,969 

2,607 

2,322 

3,288 

11,521 

10,452 

14,894 

16,331 

7,897 

6,770 

9.226 

5,449 


79,845 


$80,914 
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Table  4. 

COPPIB. 

Imports  of  Manufacturbs. 


123,061 
159,163 
220,235 
247,141 
134,534 
181,469 
219,420 
325,365 
308,459 
402,216 
472,668 
563,522 
422,870 
458,716 
175,404 
251,615 
285,220 
261,587 


1898. - 


f  Copper,  in  bolts,  ban  and  rods,  in  ooils,  on 
otherwise  in  lengths  not  less  than  6  feet,! 
unmanufactured. | 

Copper,  in  strips,  sheets  or  plates,  not  plan* 
ished  or  coated,  &c | 

Copper  tubing  in  lengths  not  leas  than  6| 
feet,  and  not  polished,  bent  or  otherwise! 
manufactured     | 

Copper  rollers,  for  use  in  calico  printing  im- 
ported by  calico  printers  for  use  in  their  | 
own  factories 

Co(>per  and  manufactures  of  :— 
Nails,  tacks,  rivets  and  burrs  or  washers. 

Wire,  plain,  tined  or  plated 

Wire  cloth,  &c 

All  other  manufactures  of,  N.O.P 


Total. 


Duty. 

Pounds. 

Free. 

3,808,900 

II 

1,884,900 

It 

127,546 

It 

30  p.  c. 
16    1. 
26    II 

364,6i6' 

30    t. 

$438,968 
231,938 

23,270 

3,063 

3,131 
49,399 

7,142 
29,618 


786,529 


Copper. 
Imports. 


Quebec. 

The  pyrites  deposits  in  the  township  of  Ascot,  county  of  Sherbrooke, 
were  worked  to  about  the  same  extent  as  formerly  and  it  is  from  these 
deposits  that  the  copper  production  of  Quebec  is  almost  entirely 
obtained.  The  copper  in  the  ore  averaged  for  the  year  a  little  over  3 
per  cent;  and  the  total  obtained  in  1898  was  2,100,235  pounds. 

Besides  the  Eustis  and  Capelton  properties,  which  are  the  chief  pro- 
ducing mines  of  the  district,  some  work  was  done  at  the  Ascot  mine  on 
behalf  of  a  Montreal  syndicate.  A  small  shipment  was  made  which 
averaged  13  per  cent,  copper.     The  property  has  been  leased  to  an 
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American  Company  who  are  putting  in  a  compressor  and  intend  work- 
ing the  mine  on  a  more  extended  scale. 

Though  not  shipping  any  ore  Dr.  James  Reed  did  some  successful 
exploration  work  at  the  Harvey  Hill  mines  in  Leeds,  Megantic  county. 
A  new  vein  of  fine  ore  was  found  and  he  purposes  sinking  a  shaft  300 
feet. 


Ontario.  ONTARIO. 

In  Ontario  a  property  on  lot  20  con.  VI  township  of  Barrie,  Fron- 
tenac  county,  was  being  exploited  and  a  small  shipment  yielded  nearly 
5  per  cent  copper. 

The  nickeliferous  deposits  of  pyrrhotite  at  Sudbury,  however,  yielded 
practically  all  the  copper  product  credited  to  this  province.  The 
operations  in  this  district  were  considerably  extended  during  the  year 
and  the  output  largely  increased.  The  Canadian  Copper  Co.,  the  chief 
producer  has  now  five  smelters  in  place  of  three,  and  is  able  to  treat 
600  tons  of  ore  per  day.  Over  1,000  men  are  employed  about  the 
mines  and  works. 

A  more  complete  description  of  the  work  accomplished  in  this  district 
will  be  found  under  the  heading  nickel. 

The  production  of  copper  in  Ontario  as  given  by  the  Ontario  Bureau 
of  Mines  is  as  follows  in  Table  5,  with  the  exception  of  the  final  value 
which  has  been  added  to  facilitate  comparison  with  the  other  tables  in 
this  report. 

Table  5. 

Copper. 

Ontario  :— Production. 


Calendar  Year. 


Founds. 


Spot  Value. 


Total. 


Per  lb. 


Final  Value- 


Total. 


Per  lb. 


1892. 
1893. 
1894. 
1895. 
1896. 
1897. 
1898. 


8,«i72,000 
2,862,000 
5,496,000 
4,731,000 
3,736,000 
5,500,000 
8,373,560 


232,135 
115,200 
195,750 
160,913 
130,660 
200,067 
268,080 


cts. 

600 
403 
3  66 
3-40 
3  50 
3  68 
3  20 


447,216 
307,865 
525,418 
509,056 
406,477 
620,950 
1,007,339 


cts, 

11"»  t 
10  75 

9  56  1 
10  76  I 

10  88  I 

11  29 

12  as 
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British  Columbia.  Copper. 

From  a  small  beginning,  in  1894,  the  production  of  copper  in  British  JmbUk 
Columbia  has  increased  rapidly  and  in  1898  amounted  to  7,271,678  lbs., 
and  though  not  yet  equalling  the  production  of  Ontario  it  nevertheless 
constitutes  41  per  cent  of  the  Dominion  total.     The  increase  over  the 
previous  year  was  1,946,498  lbs.  or  36  per  cent. 

The  details  of  production  for  the  past  five  years  are  given  below  in 
Table  6,  the  figures  of  production  and  spot  values  being  taken  from  the 
Report  of  the  Minister  of  Mines  and  the  final  values  given  in  the  last 
column  calculated  at  the  same  rate  per  lb.  as  the  value  in  Table  1. 

Table  6. 

Copper. 

British  Columbia  :— Production. 


Calendar  Year. 


1894 
1895. 
1896. 
1897. 
1898. 


Copper  con- 
tained in 
ores,  matte, 


Lbs. 


324,680 

952,840 

3,818,556 

5,326,180 

7,271,678 


Increase. 


Spot  Value. 


Lbs. 


628,160 
2,865,716 
1,506,624 
1,946,496 


193 
301 


$  16,234 

47,642 

190,926 

266,258 


Final  Value. 


$  31,039 
102,526 
415,459 
601,213 
874,783 


*Tbe  value  adopted  in  the  Heport  of  the  Minister  of  Mines  for  1898  is  practically 
the  final  value  given  above. 

The  copper  is  derived  almost  entirely  from  the  so-called  gold  ores 
of  Rosdland  and  the  silver-copper  oreB  of  Nelson  in  West  Kootenaj. 
These  divisions  contributed  respectively  in  1898,  Trail  Creek  72  per 
cent  and  Nelson  about  29  per  cent  to  the  total  provincial  copper  pro- 
duction, while  in  1897  the  respective  proportions  contributed  were 
Trail  Greek  34  per  cent  and  Nelson  about  65  per  cent  indicating  a 
reversal  of  the  relative  importance  of  these  two  divisions  as  regards 
copper  production.  Not  only  was  the  quantity  of  ore  from  Trail  Creek 
treated  in  1898  much  greater  than  that  treated  in  1897,  the  increase 
being  76  per  cent.,  but  the  percentage  of  copper  in  these  Koesland  ores 
averaged  in  1898  2*35  per  cent  as  compared  with  1*32  per  cent  in 
1897.  In  the  division  of  Nelson  about  the  same  quantity  of  ore  was 
treated  as  during  the  previous  year,  but  the  copper  contents  in  1898 
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British  Ool- 
nmbia. 


averaged  only  1*85  per  cent  while  in  1897  they  were  3*45  per  cent. 
Thus  it  will  be  seen  (see  also  Precious  Metals)  that  while  in  the  Nelson 
division  both  the  silver  and  copper  contents  of  the  ore  per  ton  were 
leas  in  1898  than  in  1897,  in  the  Trail  Creek  division  the  average  con- 
tents of  the  precious  metals  was  less  and  of  copper  greater. 

*'  A  few  hundred  tons  of  fair  copper  ore  have  been  shipped  from  Van 
Anda,  on  Texada  Island,  and  a  smaller  quantity  from  mines  of  Van- 
couver Island,  but  more  as  trial  than  regular  shipments. 

^'  There  are,  however,  a  large  number  of  promising  copper  prospects 
in  the  Fort  Steele,  and  also  in  the  Windermere  and  Donald  divisions 
of  East  Kootenay,  *  *  *  Vancouver  Island  has  also  shown 
up  a  few  prospects  which  may  soon  become  producers,  notably  the 
'  Lenora  '  on  Mount  Sicker,  and  certain  properties  on  the  west  Coast." 
(Report  of  the  Minister  of  Mines  for  B.C.,  1898,  p.  971.) 


GRAPHim  GRAPHITE. 

The  total  value  of  the  graphite  production  in  Canada  in  1898  was 
$13,698  a  decrease  of  $2,542  from  the  value  of  the  production  in  1897. 
Complete  returns  of  the  quantities  produced  were  not  received,  con- 
sequently the  number  of  tons  cannot  be  given.  There  were,  however, 
over  550  tons  of  the  cruder  material  shipped  besides  smaller  quantities 
of  more  highly  finished  product,  the  different  grades  produced,  rang- 
ing all  the  way  from  the  crudest  and  cheapest  material  used  in 
paint  making  to  the  highest  grades  of  finished  graphite.  This 
variableness  of  product  has  been  a  feature  of  the  graphite  industry  as 
will  be  seen  by  a  reference  to  Table  1 ,  the  value  per  ton  ranging  from 
$6  to  $77.  This  somewhat  unsatisfactory  method  of  grouping  the 
whole  production  might  be  avoided  by  giving  a  more  detailed  state- 
ment of  the  various  grades  produced,  but  owing  to  the  small  number  of 
operators  and  the  confidential  nature  of  the  returns  sent  to  the  Depart- 
ment this  cannot  very  well  bo  done  and  hence  only  the  totals  are  given. 
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Tablr  1. 

Graphitb. 

Annual  Production. 


Graphite, 
Production. 


Calendar  Year. 

Tons. 

Value. 

1886 

1887 

500 
300 
150 
242 
175 
260 
167 
nil. 
3 
220 
139 
436 

$4,000 

2,400 

1,200 

3,160 

5,200 

1,560 

3,763 

oil. 

223 

6,150 

9,455 

16,240 

13,698 

1888 

1889 

,  1890 

I  1891 

1  1892 

1893 

1894* 

1895 

1896 

1897 

1898 

♦  Exports. 
Tables  2  and  3  give  the  exports  and  imports  of  graphite,  the  total 
Tralue  of  the  exports  of  crude  and  manufactured  graphite  being  in  1898 
^13,098  and  the  imports  $54,198. 

Table  2. 

Graphitr.  * 

Exports.  Exports. 


Calendar  Year. 

New 
Brunswick. 

Ontario. 

Quebec. 

Nova  Sootia. 

Cwt. 

Value. 

Cwt. 

Value. 

Cwt. 

Value.    C»t. 

1 

Value. 

1 

'  1886 

8,142 

6,294 

2,700 

660 

400 

464 

1,224 

S 

3,586 

3,017 

1,080 

422 

160 

72 

449 

S 

^  i 

9 

1887 

1888 

i 

1889 

22 
329 

""'\b 

12 

69 

1,087 

2,285 

850 

116 
1,369 

"eo' 

38 

223 

4,825 

7,418 

1,286 

, 

1890 

1891 

1892 

4;596' 

'3i443' .!!:": 

! 

1893 

1894 

1895 

1896 

1897 

i 

270 

8 
106 

1,707 



351 
1,832 

m 

3.240 

iftoa /Crude      

^**lManufacfd.. 

1,356 

638 

10,445 

10,878 

3 

4 
1,571 

9  .        10 

1,366 

635 

10,445 

10,878 

3 

1,575 

•       9  1        10 
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Imports. 


Table  3. 

Gkaphite. 

Imports  of  Raw  and  Manufacturkd  Plcmbago, 


Fiscal  Year. 


1880... 
1881... 

1882  .. 

1883  .. 
1884... 
1886... 
1886... 
1887  .. 
1888... 
18811... 
1890. . . 
1891... 
1892... 
1893. . . 
1894... 
1895... 
189G.  . 
1897... 


Plumbago. 


Manufactures  of 
plumbagv). 


Black-lead. 


'  Other  Manu 
factures. 


$1,677 
2,479 
1,028 
3,147 
2,891 
3,729 
5,522 
4,020 
,3,802 
3,546 
3,441 
7,217 
2,988 


2,177 
2,586 
2,865 
1,406 


$18,055 
26,544 
25,132 
21,151 
24,002 
24,487 
23,211 
25,766 

7,824 
11,852 
10,276 

8,292 
13,660 
16,595 
17,614 
13,922 
18,434 
17,863 


$2,738 

1,202 

2,181 

2,141 

2,152 

2,805 

1,408 

2,830 

22,604 

21,789 

26,605 

26,201 

23,085 

23,051 

16,686 

21,988 

19,497 

20,674 


(Plumbago,  not  ground,  &c. 
Black-lead 
Plumbago,  ground  a  n  d 
manufactures  of,  N.E.S.! 
Crucibles, clay  or  plumbago | 


Duty. 

10  p.  c. 
25    .. 


$1,862 


25 


Total,  1898. 


$1,862 


$  19,683 


$20,120 
12,533 


$19,638 


$32,653 


In  New  Brunswick  low  grade  graphite  was  mined  at  Carleton  near 
St.  John  and  shipped  to  Montreal  to  be  manufactured  into  paint,  etc. 

Two  mines  in  Quebec  in  the  Buckingham  district,  Labelle  county, 
were  operated  to  a  small  extent.  The  North  American  Graphite  Co. 
mined  for  development  and  experimental  purposes  and  the  Bucking- 
ham Company  shipped  a  quantity  of  finished  product.  Both  properties 
have  mills  for  extracting  the  graphite,  besides  the  necessary  buildings 
such  as  store  houses,  repair  shops,  boarding  houses,  etc.  The  mines 
and  works  of  the  Walker  Mining  Co.  in  the  same  district  were  not 
operated  during  the  year. 

The  Black  Donald  Mine,  Renfrew  county,  Ontario,  was  worked  by 
the  Ontario  Graphite  Co.  and  the  crude  graphite  shipped  to  the  United 
States. 
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Gypsum. 


Gypsum  miaing  during  1 898  was  practically  confined  to  the  same  Production, 
localities  worked  during  the  previous  year  in  the  provinces  of  Nova 
Scotia,  New  Brunswick  and  Ontario.  The  production  shows  but  slight 
variation  from  the  figures  of  1897,  the  total  output  of  crude  gypsum 
and  the  various  manufactured  products  being  219,256  tons  valued  at 
$232,515,  or  an  average  value  per  ton  of  $1.06.  Compared  with  1897 
this  is  a  decrease  of  20,435  tons,  or  8*52  per  cent  in  quantity,  and 
$12.  016  or  4*91  per  cent  in  value. 

The  production  in  Nova  Scotia  was  somewhat  less  than  for  the 
previous  year  and  in  New  Brunswick  slightly  greater.  In  the  former 
province  the  output  is  almost  entirely  crude  gypsum,  while  in  New 
Brunswick  over  one-third  the  value  is  in  the  product,  plaster  of  Paris. 

Table  1. 

Gypsum. 

Annual  Production. 


Calendar  Year. 

Tons. 

Value. 

Average 

price 
per  ton. 

1886 

1887         

162,000 
154,008 
175,887 
213,273 
226,509 
203,605 
241,048 
192,668 
223,631 
226,178 
207.032 
239,691 

«178,742 
157,277 
179,393 
205,108 
194,033 
206,251 
241,127 
196,160 
202,031 
202,608 
178,061 
244,531 

f  i.lO 
1.02 
1.01 
0.96 
0.86 
1.01 
1.00 
1.02 
0.90 
0.89 
0.86 
1.02 

1888 

188f) 

189() 

1891 

1892       

1893 

1894 

1895 

189C. 

1897 

(  Nova  Scotia 

132,086 

86,083 

1,087 

106,610 

121,704 

4,201 

.81 
1.41 
3.86 

1896    New  Brunswick 

^Ontario 

Total,  1898 

219,266 

$232,515 

$1.06 
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Gypsum-  ^^®  production  for  1897  arranged  according  to  class  of  product  was 

Production,     given  in  the  Report  for  that  year  as  : 


Tons. 

Value. 

Value 
per  Ton. 

Crude  gypsum 

228,416 
1,966 
9,319 

9 
187,918 

4,753 

51,860 

$    cts. 
082 

243 

5  62 

1  02 

Cfdciobd  and  land  plaster 

Plaster  of  Paris  and  terra  alba 

Total 

239,691 

244,531 

The  production  in  1898  similarly  classified  was  : 


Tons. 

Value. 

1 
Value 
per  Ton. 

Crude  flrvDsum 

208,061 
1.58;^ 
9,612 

$ 

174,445 

4,574 
53,496 

$    cts. 
0  84 

2  89 

5  57 

Calcined  and  land  plaster 

Plaster  of  Paris  and  terra  alba 

Total 

219,256 

232,515 

1  06 

These  figures  show  decreases  in  the  cruder  products  and  a  slight 
increase  in  the  plaster  of  Paris  product. 
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Table  2. 

Gypsum. 

Annual  Production  by  Provinces. 


Gypsum. 
Production. 


Calendar 
Year. 

Nova  Scotia. 

New  Brunswick. 

Ontario. 

Total. 

1 
Tone,   j  Value. 

1 

Tons. 

Value. 

i 

Tons.|  Value. 

1 

Tons. 

162,000 

154,008 

175,887 

213,273 

226,509 

203,605 

241,048 

192,568 

1   223,631 

1   226,178 

1   207,032 

1  239,691 

219,256 

Value. 

1886 

1    * 

• 

i      » 

1 

$ 
178,742 
157,277 
179,393 
205,108 
194,033 
206,251 
241,127 
196.150 
202.031 
202,608 
178,061 
241,531 
232,615 

1887 

18S8  ..   . 

1889 

1890 

1891 

1892  

1893  

1894 

1896 
1896  ... 

1897 

1898 

116,846    116,346 
124,818,   120,429 
165,025;   142,860 
181,285    154,972 
161,934,   153,955 
197,019    170,021 
162,754;   144.111 
168,300.   147,644 
156,809    133,92J) 
136,590,   111,251 
155,572'   121,754 
132,086    106,610 

29,i62 
44,369 
40,866 
39,024 
36,011 
39,709 
36,916 
62,962 
66.949 
67,137 
82,658 
86.083 

29,2i6 
48,764 
49,130 
30,986 
33,996 
65,707 
41,846 
48,200 
63,839 
59,024 
118,116 
121,704 

8,560 
6,700 
7,382 
6,200 
5,660 
4,320 
2,898 
2,369 
2,420 
3,305 
1,461 
1,087 

11,715 

10,200 

13,128 

8.075 

18,300 

5,399 

10,193 

6,187 

4,840 

7,786 

4,661 

4,201 

As  will  be  seen  from  Tables  3  and  4,  the  greater  part  of  the  produc- 
tion is  exported.     The  imports  of  gypsum,  etc.,  are  shown  in  Table  5. 

Table  3. 

Gypsum. 
Exports  of  Crude  Gypsum.  Exports;. 


Calen- 

Nova Scotia. 

New 

Brunswick. 

Ontario. 

Total. 

dar 
Year. 

Tons. 

Value. 

Tons. 

Value. 

Tone. 

Value. 

Tons. 

Value. 

1874 

67,830 

$   68.164 

67.830 
91.485 

$  68,164 
91,613 

1875 

86,065 

86.193 

5,420 

$  5.420 

1876 

87,720 

87,590 

4,925 

6,616 

120 

S    180 

92,765 

94,386 

1877 

106,950 

93,867 

5,0,% 

5.030 



111,980 

98,897 

1878 

88,631 

76,695 

16,335 

16,435 

489 

676 

105,455 

93,805 

1879 

9.5,623 

71,353 

8.791 

8,791 

579 

720 

104,993 

80,864 

1880 

125,685 

111,833 

10.375 

10,987 

«fr5 

1,240 

136,935 

124,060 

1881 

110,303 

100,284 

10,310 

15,025 

657 

1,040 

121,270 

116,349 

1882 

133,426 

121,070 

15.597 

24,581 

1,249 

1,946 

150,272 

147,597 

1883 

145,448 

132,834 

20.242 

35,557 

462 

837 

166,152 

169,228  I 

1884 

107,653 

100,446 

21,800 

32,751 

688 

1.254 

130,141 

134,451 

1885 

81,887 

77,898 

15,140 

27.730 

625 

787 

97,552 

106,415  , 

1886 

118,985 

114,116 

23,498 

40.559 

350 

538 

142,833 

155,213 

1887 

112,557 

106,910 

19,942 

39,295 

225 

337 

132,724 

146.542 

1888 

124,818 

120,429 

20 

50 

670 

910 

125,508 

121.389 

1889 

146,204 

142,850 

31,495 

60,862 

483 

092 

178,182 

194.404 

1890 

145,452 

139,707 

30.034 

52.291 

205 

256 

175.691 

192.254 

1891 

143,770 

140,438 

27,536 

41.360 

5 

7 

171,311 

181,795 
201,086 

1892 

162,872 

157,463 

27,488 

43,623 

189,800 

1893 

132,131 

122,556 

30,061 

36,706 

162,1J)2 

169.262 
158,124 
103,244 

1894 

119.569 

111.586 

40,843 

46,538 

160,412 

1895 

133,369 

125,651 

56,117 

67,593 

189,486 

1H<K) 

116,331 

109.054 

64,946 

77,535 

181,277 

186,589 
197,150 
174,907 

1897 

122,984 

116,665 

66,222 

80,485 

189,206 

1898 

99,215 

93,474 

70.399 

1  81,433 

169,614 

Digitized  by 


Googh 


78  8 


GEOLOGICAL    SURVEY   OF   CANADA. 


Gtpsum. 
Exports. 


Table  4. 
Gypsum. 
Exports  ok  Ground  Gypsum. 


Calendar  Year. 

Nova  Scotia. 

New 
Brunswick. 

Ontario. 

Total 

1890 

S 

9 

9 

9 

105 

588 

20,255 

22,132 

20,054 

22,233 

21,267 

6,763 

6,448 

IS^l 

1892 

1893 

1894 

2,124 
3,364 
1,270 
1,656 
1,548 

17,930 

18,827 

19,246 

6,024 

4,900 

1895 

42 
751 

84 

1896 

1897 

1898 

Imports 


Table  5. 

Gypsum. 

Imports  of  Gypsum,  Etc. 


•  119  barrels. 
Crude  gypsum,  duty  free, 
duty  12^0.  per  100  lbs. 


Fiscal  Year. 

Crude  Gypsum. 

Ground  Gypsum. 

Plaster  of  Paris. 

Tons.     1    Value. 

Pounds. 

Value. 

Pounds. 

\ 
Value. 

1880 

1881 

1882 

1883 

1884 

1,854 
1,731 
2,132 
1,384 

93,203 
3,442 
3,761 
3,001 
3,416 

1,606,578 

1,544,714 

759,460 

1,017,906 

687,432 

461,400 

224,119 

13,266 

306,068 

74,390 

434,400 

36,500 

310,250 

140,830 

23,2r0 

20,700 

64,500 

46,000 

*36,700 

9  5,948 
4,676 
2,576 
2,579 
1,936 

i,m 

676 

73 

658 

372 

2,136 
215 

2,149 
442 
198 
88 
198 
123 
293 

667,676 
574,006 
761,147 

1,448,650 
782,920 
689,621 
820,278 
594,146 
942,338 

1,173,996 
693,435 

1,035,605 

1,166,200 
552,130 
422,700 
259,200 
297.000 
969,900 

9  2,376 
2,864  , 
4,184 
7,867 
5,226 
4,809 
5,483 
4,342  ! 
6,662  • 
8,513  . 
6,004 
8,412 
5,595  , 
3,143  j 
2,386  1 

1,619  ; 

2,000  : 

4,489  1 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894...     . 

1895 

1896 

1897  

1,363 

1,870 

1,657 

1.236 

1,360 

1,060 

376 

626 

496 

608' 

1,046 

l,i47* 

2,354 

2,429 

2,492 

2,193 

2,472 

1,928 

640 

1,182 

1,014 

1,660 

960 

848 

772 

1,742 

1898 

329,600 

2,025  j 

Ground  gypsum,  duty  15  p.  c.    Plaster  of  Paria, 
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The  chief  poiats  of  activity  in  gypsum  mining  in  1898  in  Nova  GrpsuM. 
Scotia  were  the  quarries  near  Windsor  and  Cbeverie,  Hants  county. 
Several  thousand  tons  were  shipped  from  the  quarries  near  Baddeck, 
O.B.,  and  a  small  quantity  from  the  Lennox  Ferry  deposit  in  Rich- 
mond county,  C.B.  The  Victoria  Gypsum  Mining  Co.,  which  was 
operating  at  Baddeck,  did  considerable  work  in  opening  up  a  new 
deposit  at  St.  Ann's  Harbour,  C.B. 

In  New  Brunswick  the  Hillsborough  quarries,  Albert  county,  were 
operated  more  extensively,  and  the  output  increased.  With  the  excep. 
tion  of  a  small  production  near  Andover,  Victoria  county,  these  were 
the  only  quarries  worked  in  this  province  during  the  year. 

IRON.  IHON. 

The  production  of  iron  ore  in  Canada  in  1898,  which  is  represented 
almost  entirely  by  the  ore  used  during  the  year  in  the  blast  furnaces 
in  the  manufacture  of  pig  iron,  amounted  to  58,343  tons,  valued  at 
^152,7&8,  or  $2.62  per  ton,  which  though  an  increase  of  7,638  tons  or 
15  per  cent  in  quantity  and  $22,498  or  17  per  cent  in  value  over  the 
production  of  the  previous  year,  is  nevertheless  with  the  exception  of 
1897  the  least  production  recorded  in  12  years.  These  figures,  of 
ooarse,  do  not  represent  the  total  value  of  the  iron  industry  of  the 
country  on  the  same  basis  on  which  the  other  metallic  minerals  are 
valued  throughout  the  report.  This  value  will,  perhaps,  be  better 
indicated  by  the  production  of  pig-iron,  which  is  taken  up  further  on. 
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The  annual  production  of  ore,  pig  iron,  etc.,  since  1886  is  shown 
graphically  in  Table  C  below  : — 


Iron. 

Produc- 
tion. 


!^ 
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The  production  of  ore  by  provinces  in  1898  was  as  follows  : —  Iron. 


Province. 

Tons. 

Value. 

Nova  ScotU 

Quebec 

19,079 

17,873 

21,111 

280 

9 
42,928 

46,033 

63,077 

750 

Ontario 

British  OoUimhi« 

Total 

58,343 

152,788 

Production  of 
ere. 


The  production  of  ore  by  provinces  from  1886  to  1897  is  given  in 
Table  1,  while  in  Table  2,  the  production  in  Nova  Scotia  since  1876  is 
shown. 

Table  L 

Iron. 

Pboduotion  of  Ore  by  Provinces. 


Province. 

1886. 
Ton«. 

1887. 

1888. 

1889. 

1890. 

1891. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

53,649 
14,380 

'   "950 

Nova  Scotia 

44,388 

43,532 

13,404 

16,598 

2.796 

76,330 

42,611 

10,710 

16,894 

8,372 

54,161 
14,533 

'  16,487' 

49,206 

22,305 

5,000 

Quebec 

Ontario 

British  Columbia 

16,032 
3,941 

Total 

H861 

78,587 

84,181 

76,511 

68,979 

Province. 

1892. 
Tons. 

1803. 

1894. 

1895. 

1896. 

1897. 

Tons. 

Tons. 

Tons. 

Tons. 

68,810 

17,630 

15,270 

196 

Tons. 

23,400 

22,436 

2,770 

2,099 

50,705 

Nova  Scotia 

Quebec 

C  utario 

78,258 
22,690 

102,201 
22,076 

89,379 
19,492 

83,792 
17,783 

Britiflh  Columbia    

2,300 

3,326 

1,120 

1,222 

Total 

103,248 

125,602 

109,991 

102,797 

91,906 
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Iron.  ^^^  relative  proportion   of  the   output  of  ore   by  the  different 

provinces  in  each  of  the  last  five  years  is  shown  in  the  following 
table  :— 


Production  of 
ore. 


Province. 

1894. 

1895. 

1896. 

1897. 

189a 

Nova  Sooti^ - -  - 

% 

81-26 

17-72 

% 

81-51 
17-30 

% 

63-99 

19  18 

16  62 

0-21 

% 

46  15 

44  25 

5-46 

4  14 

% 
32-70 

Quebec..   . 

3063 

Ontario 

3619 

British  Cohimbift 

1  02 

119 

-48 

10000 

10000 

10000 

10000 

100  00 

Table  2. 

Iron. 

Nova  Scotia  :— Annual  Production  of  Ore. 

Calendar  Year. 

Tons. 

• 

1876 

1877 

15,274 
16,879 
36,600 
29,889 
51,193 
39,843 
42,135 
52,410 
54,885 
48,129 
44,388 
43,532 
42,611 
54,161 
49,206 
53,649 
78,258 
102,201 
89,379 
83,792 
58,810 
23,400 
19,079 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 ... 

1897 

1898 

The  production  in  Nova  Scotia  will  be  seen  to  have  diminished 
steadily  since  1893,  while  the  figures  for  Ontario  show  a  considerable 
increase  in  1898,  due  to  the  reopening  of  the  mines  in  the  eastern  part 
of  the  province  the  ore  from  which  was  used  in  the  furnace  in  Hamil- 
ton. In  1896  and  previous  years,  Nova  Scotia  produced  more  iron 
ore  than  all  the  other  provinces  combined,  but  in  1897,  the  percentage 
supplied  by  this  province  fell  to  46  15,  and  in  1898  Ontario  was  the 
largest  producer  with  36  19  per  cent  of  the  total  production. 
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The  exports  of  iron  ore,  which  are  of  small  amount  in  recent  years  Iron. 
are  given  in  Table  3. 

Table  3. 

Iron. 

Exports  op  Ore. 

Kxix)rt8  of  ore 


Province. 

Calendar  Years. 

1895.          1          1896. 

1897. 

1898. 

Tons. 

Value. !  Tons.  |  Value. 

Tons,  j  Value. 

Tons. 

Value. 

Ontario 

1 
i   •1,033$  1,911 

i 
"  i5i$"*286 

143 
39 

$     172 

106 

Quebec 

Nova  Scotia 

1 

Britiflh  Columbia. 
Total 

i,57i  $  8,969'  

262j        525 

1,571'$  3,909:     1,033   $1,911 

403,$     811 

182 

$     278 

There  were  four  furnaces  in  blast  during  the  year  for  longer  or  Blast  fumacn 
shorter  periods,  one  in  Nova  Scotia,  two  in  Quebec  and  one  in  Ontario. 
The  Nova  Scotia  Steel  Co.  produced  about  the  same  quantity  of  pig- 
iron  as  during  the  previous  year.  Besides  the  local  ores  used  con- 
siderable quantities  were  imported  from  Newfoundland  and  some  from 
Cuba.  Of  the  total  ore  charged  47*5  per  cent  was  mined  in  Canada 
and  52*5  per  cent  imported.  The  furnace  of  the  Fictou  Chartsoal  Iron 
Co.,  which  had  been  lea^sed  to  the  Mineral  Products  Co.  of  New  York, 
was  undergoing  alterations  and  the  manufacture  of  ferro-manganese 
had  not  yet  been  commenced.  The  furnace  of  the  Londonderry  Iron  Co. 
was  still  idle,  though  several  thousand  tons  of  castings  were  turned  out 
from  their  foundry.  In  Quebec  the  furnaces  at  Radnor  and  Drummond- 
ville  Forges,  owned  resepctively  by  the  Canada  Iron  Furnace  Co.  and 
John  McDougall  &  Co.  of  Montreal,  were  operated  as  usual,  utilizing 
the  bog  iron  ores  of  the  surrounding  districts.  These  iron  ores  are 
taken  out  chiefly  by  farmers  working  during  slack  months.  The  new 
furnace  at  Deseronto,  in  Ontario,  built  by  the  Deseronto  Iron  Co.  for 
the  manufacture  of  charcoal  iron,  was  practically  completed,  but  not 
in  time  to  begin  operations  in  1898.  The  Hamilton  Blast  Furnace 
Co.  was  therefore  the  only  company  making  pig-iron  in  Ontario.  The 
output  for  1898  was  about  double  that  in  1897.  The  ore  used  came 
mainly  from  the  Lake  Superior  iron  mines,  though  in  1898  the  mines 
of  eastern  Ontario  were  again  opened  up.  The  proportions  of  Canadian 
and  foreign  ore  used  in  1898  in  this  furnace  were  27*2  per  cent  and 
72*8  per  cent  respectively.  In  1897,  the  percentages  were  respect- 
ively 18-95  and  81  05. 

The  total  production  of  pig  iron  in  Canada  during  the  year  from 
Canadian  and  foreign  ores  was  77,015  tons,  valued  at  $912,395,  an 
6i 
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Iron. 


Production 
Pig  Iron. 


average  value  per  ton  of  $11.85,  which,  when  compared  with  the  pre- 
vious year,  shows  an  increase  of  19,008  tons,  or  32*73  per  cent  and 
$173,694  or  23*51  per  cent  in  value.  The  total  quantity  of  ore  used 
in  this  production  was  134,988  tons,  of  which  57,881  tons  or  43  per 
cent  was  mined  in  Canada,  and  the  balance,  77,107  tons  or  57  per  cent 
imported. 

To  estimate  the  approximate  amount  of  pig-iron  which  should  be 
credited  to  Canadian  ore  the  output  of  each  furnace  has  been  divided 
in  the  proportion  of  the  Canadian  and  foreign  ores  entering  into  its 
composition.  On  this  basis  the  production  of  pig-iron  in  the  past  three 
years  has  been  as  follows  :— 


Year. 

From 

Canadian 

Ore. 

From 

Foreign 

Ore. 

1896 

Tons. 

40,720 
26,200 
30,563 

Tons. 

26,546 
31,807 
46,462 

1897 

1898 

Lacking  the  necessary  data  as  to  the  average  iron  contents  of  the 
two  classes  of  ore  used,  the  above  figures  are  of  course  based  on  the 
assumption  that  the  two  were  equal  in  this  respect.  This  surmise  is 
probably  nearly  correct,  but  the  figures  given  are  necessarily  only 
approximate. 

The  books  of  the  Customs  Department  [show  that  bounties  were 
paid  during  the  calendar  year  on  pig-iron  produced  in  Canada,  repres- 
enting 27,356^5  J  A  tons  of  home  ore,  47,423^^  of  foreign.  The  dis- 
crepancy between  these  figures  and*  those  given  above  is  probably  due 
to  the  fact  that  the  payment  of  the  bounties  is  not  altogether  made  in 
the  same  year  as  that  in  which  the  pig  was  produced. 

The  annual  production  of  pig  iron  is  given  in  Table  4. 
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Table  5  shows  the  exports  of  iron  and  steel  goods,  the  total  of  which 
varies  but  little  from  that  of  the  previous  year. 


Exports. 


Table  5. 

Iron. 

Exports  of  Ikon  and  Stxel  Gtoods,  the  Product  of  Canada. 

Calendar  Year  1898. 


Province. 


S 

a 
£ 


& 
a 

a 

s 


PL4 


IS 


h 

ll 

CQ 


Totak. 


Ontario 

Qaekwc 

Nova  Scotia 

New  BrunBwiek  .... 
Prince  Edward  Island  . 

Manitoba 

North -West  Territories 
British  Columbia 


2,006!  Ml 

4.315;  610 

...   .  2,768 

1371  96 


366'. 

2751, 


Total 


7,0891  4,015 


81,290 

22,287 

4,331 


1,510 

90,855 

280 


13-4,7951 31,586  250,728 
179,4051  4,867!  242,339 
50,441|  15,429!    73,249 


8 


134 


4,251 

5,924 

394 

12,623 


120; 


108,050 


4,6I>4 

279i 

946|      6.870 1 

291         779 1 

1,180|    14,212! 


32,645,  387.104  54,157  593,060 


*Machinery,  N.E.S.  ;  sewing  machines  and  hardware,  N.E.S. 


Digitized  by 


Googh 


1 


MINERAL   STATISTICS  AND   MINING. 


87    S 


The  imports  of  iron  in  its  cruder  forms  are  shown  in  Tahles  6,  7  and  Iron. 
8.      These  tahles,  as  well  as  9a  and  9h  following  are  made  up  from  the 
Xrade  and  Navigation  Reports  and  are  for  the  fisoal  year. 


Table  6. 

Iron. 

Imports  op  Iron,  Pio,  Scrap,  ktc. 


Imports. 


1 

'•Fiscal 
1  Year. 

1 

1 

Pig  Iron. 

Charcsoal 
Pig  Iron. 

Old  and 
Scrap  Iron. 

Wrought  Scrap 
and  Scrap  Steel. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

Tons.  '  Value. 

1880 

23,15a 
43,630 
56,594 
75,295 
49,291 
42,279 

$ 

(a)  371,956 

(ft)  715,997 

811,221 

1,065,755 

653,708 

545.426 

9 

928 

684 

1,327 

709 

3,136 

3,652 

10,151 

17,612 

9 

14,042 

8,807 

20,406 

7,776 

44,223 

46,275 

158,100 

220,167 

$       j 

1    1881 
1882 
1883 
1884 
1885 
1886 
1887 

1888 
1889 
1890 
1801 
1892 

18i>3 
3894 

1  1896 
1897 
1898 

'*6,"837 
2,198 
2,893 
1,119 
3,185 
3,919 

2ii;79i 

58,994 
66,602 
27,333 
60,086 
77,420 

42,463       528,483 
46,295       554,388 

(b)*'79 

23,293 
26,794 
47,846 
43.967 
32,627 

45,459 
30,850 
23,390 

(e)13,607 
7,903 

(e)48,903 

1,086' 

i 

297,496 
335,090 
678,574 

Pig  Iron,  etc  (c) 

Tons. 

Value. 

48,973 
72,115 

9 

648,012 
864.752 

87,613    1,148,078 
81,317    1,085,929 
68,918       886,485 

652,842 



433,695 

574,809 
369,682 
244,388 
157,996 
93,541 
534,577 

Pig  Iron. 

Charcoal 
Pig  Iron. 

Cast  Scrap 
Iron. 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

56,849 
42,376 
(d)  31,637 
(d)  36,131 
(d)  25,766 
(d)  37,186 

8 

682,209 
483,787 
341,259 
394,591 
291,788 
382,103 

5,944 
2,906 
2,780 
917 
2,936 
(f)  2,250 

84,358 
34,968 
31,171 
11,726 
35,373 
23,533 

729 
78 

643 
93 

238 
(f)  1,559 

9,317 
771 

4,347 
741 

1,362 
13,251 

(a)  Comprises  pig-iron  of  all  kinds. 

(b)  From  May  13  only. 

(c)  These  figures  appear  in  Customs  reports  under  heading  '  Iron  in  pigs,  iron 
kentledge  and  cast  scrap-iron.' 

(d)  Includes  iron  kentledge.     Duty  $2.50  per  ton. 

(e)  Scrap  iron  and  scrap  steel,  old,  and  fit  only  to  be  remanufactured,  bein^  part 
of,  or  recovered  from,  any  vessel  wrecked  in  waters  subject  to  the  jurisdiction  of 
Canada.     Duty  free. 

Iron  or  steel  scrap,  wrought,  being  waste  or  refuse,  including  punchings,  cuttings 
and  clippings  of  iron  or  steel  plates  or  sheets,  having  been  in  actual  use,  cropends  of 
tin  plate  bars,  blooms  and  rails,  the  same  not  having  been  in  actual  use.  Duty  $1 
per  ton. 

(f)  Duty  $2.50  per  ton. 
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Table  7. 

Iron. 

Imports  of  Fkrro-makoakesb,  etc. 


Value. 


$  1.435 

29,812 

72,108 

18,895 

40,711 

23,930 

15,858 

9,885 

5,408 

12.811 

9.233 

22,516 


*  These  amounts  include  i—ferro-manganese,  ferro-silioon,  spi^l,  steel  bloom 
ends,  and  cron  ends  of  steel  rails,  for  the  manufacture  of  iron  or  steeL 
t  Ferro-suioon,  spiegeleisen  and  ferro-mangfaneee. 


Tablb  8. 

Iron. 

Imports  :  Iron  in  Slabs,  Blooms,  Loops  and  Puddlb  Bars,  etc. 


Fiscal  Year. 

Cwt. 

Value. 

1880 

195,572 

11244.601 

1881 

111666     111.874  ! 

1882 

203,888 

258,&'<9 

252,310 

312.329 

273,316 

522,853 

110,279 

80,383 

15,041 

41,567 

64,397 

65,269 

50,891 

78,639 

128,535 

56,560 

162,891 

222,066 

269,818 

264,015 

287,734 

248,461 

421,598 

93,377 

67,181 

45,923 

38,931 

56,186 

58,533 

45,018 

67,321 

110.757 

48,954 

122,426 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1M» 

1894 

1895 

1896 

1897 

1898*  

*Iron  or  steel  inffots,  cogged  in^ts,  blooms,  slabs,  billets,  puddled  bars,  and 
loops  or  other  forms,  N.O.P.,  less  finished  than  iron  or  steel  bars,  but  more  advanced 
than  pig-iron,  except  castings.    Duty  $2  per  ton. 
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Tablk  9a. 

Iron. 

Imports  of  Iron  and  Stkbl  Goods. 


Fiacal  Year  1898. 


Bar  iron  or  steel,  loUed,  whether  in  ooils, 
bundles,  rods  or  bars,  comprising  rounds, 
ovals,  squares  and  flats,  ana  rollra  shapes, 
N.p.P, Cwt. 

Castings,  iron  or  steel,  in  the  rough,  N.E.S.    $ 

Canada  plate?,  Russia  iron,  flat  galvanized 
iron  or  steel  sheets,  teme  plate,  and  rolled 
sheets  of  iron  or  steel  coated  with  zinc, 
spelter  or  other  metal,  of  all  widths  or 
thicknesses,  N.O.P Cwt. 

Iron  or  steel  bridges  or  parts  thereof,  iron 
or  steel  structural  work,  columns,  shapes 
or  sections,  drilled,  punched,  or  in  any 
further  stage  of  manufacture  than  as 
rolled  or  cast,  N.KS .. 

Malleable  iron  castings,  and  iron  or  steel 
castings,  N.E.B n 

Mould  boards,  or  shares  or  plough  plates, 
land  sides  and  other  plates  for  agricul- 
tural implements,  cut  to  shape  from 
rolled  plates  of  steel,  but  not  moulded, 
punched,  polished,  or  otherwise  manu- 
factured      II 

Iron  or  steel  railway  bars  or  rails  of  any 
form,  punched  or  not  punched,  N.E.S., 
for  railwa>js,  which  term  for  the  pur- 
poses of  this  item  shall  include  all  kinds 
of  railways,  street  railways  and  tramways, 
even  although  the  same  are  used  for 
private  purposes  only,  and  even  although 
they  are  not  used  or  mtended  to  be  used 
in  connection  with  the  business  of  com- 
mon carrying  of  goods  or  passengers Tons. 

Railwa^r  fish-plates  and  tie-plateb u 

Rolled  iron  or  steel  angles,  tees,  beams, 
channels,  joists,  girders,  zees,  stars  or 
rolled  shapes,  or  trough,  bridge,  building 
or  structural  or  rollecT  sections  or  shapes, 
not  punched,  drilled  or  further  manufac- 
tured than  rolled,  N.E.S. ;  and  flat  eye 
bar  blanks  not  punched  or  drilled Cwt. 

Rolled  iron  or  steel  hoop,  band,  scroll  or 
strip,  8  inches  or  less  in  width.  No.  18 
gauge  and  thicker,  N.E.S n 

Rmled  iron  or  steel  hoop,  band,  scroll  or 
strip,  thinner  than  No.  18  grange,  N.KS.    n 

RoUea  iron  or  steel  angles,  tees,  beams, 
channels,  girders  and  other  rolled  shapes, 
or  sections,  weighing  less  than  35  Ibe.  per 
lineal  yard,  not  punched,  drilled  or 
further  manufactured  than  rolled,  N.O.P.     n 

Rolled  iron  or  steel  plates  or  sheets,  sheared 
or  unsheared,  and  shelf  iron  or  steel, 
sheared  or  rolled  in  grooves,  N.E.S n 

Carried  forward 


Duty. 


•7  per  ton. 
26  p.  c. 


35    .. 
25    .. 


30    .. 
$8  per  ton. 

z 


10  p.  c. 

$7  per  ton. 
5  p.  c. 


$7  per  ton. 

$7  M 


Quantity. 


Value. 


269,945 

378,641 

261,721 
21,363 

29,680 


7,290 

7,828 


227,441 

23,405 
30,121 


80,826 
64,918 


372,297 
79,717 


704,290 

488,634 
32,214 

96,722 


89,912 
171,606 


248,621 

32,571 
55,379 


83,920 
83,299 


2,489,181 


Iron. 


Imports. 
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Table  9a— Continued. 

Iron. 

Imports  of  Iron  and  Steel  Goods. 


Fiscal  Year  1898. 

Duty.      Quantity. 

Value. 

Brought  forward 

$ 

2,489,181 

Rolled  iron  or  steel  plates,  uot  less  than  30 

inches  in  width,  and  not  less  than  ^  inch 

in  thickness,  N.O.P Cwt. 

10  p.  c. 

166,854 

185,166 

Rolled  iron  or  steel  sheets,  No.  17  gauge 

' 

and  thinner,  N.O.P. . .' 

5    .. 

176,531 

279,422; 

Rolls  of  chilled  iron  or  steel u 

30    „ 

1,377 

4,743  1 

Skelp  iron  or  steel,  sheared  or  rolled  in 

1 

grooves,  imported  by  manufacturers  of 

wrought  iron  or  steel  pipe  for  use  only  in 

the  manufacture  of  wrought  iron  or  steel 

pipe  in  their  own  factories n 

5         M 

148,954 

138,052 

Swedish  rolled  iron  and  Swedish  rolled  steel 

nail  rods  under  half  an  inch  in  diameter, 

for  the  manufacture  of  horse-shoe  nails . .     m 

15        M 

24,549 

44,766 

Switches,  frogs,  crossings  and  intersections 

for  railways tt 

30    .. 

7,168 

3,803 

Steel— Chrome  steel » 

15    .. 

2,674 

16,044 

Steel  plate,  universal  mill  or  rolled  edge 

1 

bridf|[e  plates,  imported  by  manufacturers 

of  bridges .  .     n 

10      n 

75,668 

71,986, 

Stt-el  in  JMirs,  bands,  hoops,  scroll  or  strips. 

1 

sheets  or  plates,  of  any  size,  thickness  or 
width,  when  of  greater  value  than  2^. 

perlb.,N.O.P M 

5    .. 

73,779 

250,032 

Hoop  iron,  not  exceeding  three-eighths  of 

an  inch  in  width,  and  being  No.  25  gauge 

or  thinner,  used  for  the  manufacture  of 

tubular  rivets n 

Free, 

24 

217 

Iron  or  steel  beams,  sheets,  plates,  anp^les. 

knees  and  cable  chains  for  wooden,  iron. 

steel,  or  composite  ships  or  vessels n 

Locomotive  and  car  wheel  tires  of  steel,  in 

11 

62,167 

68,694 

the  rough m 

If 

15,284 

44,631 

Steel  for  saws  and  straw  cutters,  cut  to 

shape  but  not  further  manufactured u 

Crucible  sheet  steel,  11  to  16  gauge,  2^  to 

II 

10,410 

66,263 

18  inches  wide,  imported  by  manufactur- 

ers of  mower  and  reaper  knives  for  manu- 

facture  of   such   knives   in   their   own 

factories » 

M 

7.579 

33,937 

Steel  of  No.  20  gauge,  and  thinner,  but 

not  thinner  than  No.  30  gauge,  to  be  used 

in  the  manufacture  of  corset  steels,  clock 

springs,  and  shoe  shanks,   imported  by 

the  manufacturers  of  such  articles  for 

exclusive  use  in  the  manufacture  thereof 

in  their  own  factories u 

It 

1,621 

7,500 

Steel  valued  at  2ic.  per  lb.  and  upxvards, 
imported  by  the  manufacturers  of  skates 

for  use  exdusively  in  the  manufacture 

thereof  in  their  own  factories » 

Carried  forward 

II 

1,173 

4,357  [ 



9,706,244 
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Table  9a— Continued, 

Iron. 

Imports  of  Iron  and  Steel  Goods. 


Fiscal  Year  1898. 

Duty. 

Quantity. 

Value. 

Brought  forward 

3,708,244 

Steel  under  ^  inch  in  diameter,  or  under  i 

inch  square,  imported  by  the  manufac- 

turers of  cutlery,  or  of  knobs,  or  of  locks, 
for  use  exclusively  in  the  manufacture  of 
such  articles  in  their  own  factories Cwt. 

Free. 

912 

2,383 

Steel  of  No.  12  ffauge  and  thinner,  but  not 
thinner  than  No.  30  gauge,  for  the  manu- 

facture of  buckle  clasps,  bed  fasts,  furni- 

ture casters,  and  ice  creepers,  imported 

by  the  manufacturers  of  such  articles. 

for  use  exclusively  in  the  manufacture 

thereof  in  their  own  factories 

„ 

184 

677 

Steel  of  No.  24  and  17  gauffe,  in  sheets  63 
inches  long  and  from  18  inches  to  32 

inches  wide,  imported  by  the  manufac- 
turers of  tubular  bow  sockets  for  use  in 

the  manufacture  of  such  articles  in  their 

own  factories m 

II 

1,183 

2,595 

Steel  for  International  Bridge  at  Cornwall, 

0.0.  Sept  29,  1897 Tons. 

Steel  for  the  manufacture  of  bicycle  chain. 

M 

490 

19,600 

imported  by  the  manufactuiers  of  bicycle 

chain  for  use  in  the  manufacture  thereof 

in  their  own  factories Owt. 

II 

797 

3,206 

Steel  for  the  manufacture  of  files,  auffers, 
auger   bits,    hammers,    axes,    hatchets, 
scythes,  reaping  hooks,  hoes,  hand  rakes. 

hav  or  straw  knives,  windmills  and  wi- 
cultural  or  harvesting  forks,  importea  bv 
the  manufacturers  of  such  or  any  of  sucK 

articles  for  use  exclusively  in  the  manu- 

facture thereof  in  their  own  factories n 

11        1       44,598 

77,460 

Steel  springs  for  the  manufacture  of  surgi- 

cal trusses,  imported  by  the  manufactur- 

■ 

ers  for  use  exclusively  in  the  manufacture 

thereof  in  their  own  factories ti 

719 

1,692 

Steel  for  International  Bridge  at  Niagara, 

O.O.  July  8, 1896 

Total 

644 

1,287 

3,817,144 

1 

Iron. 


Imports. 
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Table  9&. 

Iron. 

Imports  of  Iron  and  Steel  Goods. 


Fiscal  Year  189& 


Agricultural  implements,  N.E.S.,  viz.:— 

Bindinfir  attacnments 

Cultivators . .  

Drills,  grain  seed 

Farm,  road  or  field  rollers 

Forks,  pronged 

Harrows 

Harvesters,  self-binding  and  without 
binders 

Hay  tedders 

Hoes 

Horse  rakes 

Knives,  hay  or  straw 

II         edging 

Lawn  mowers   

Manure  spreaders 

Mowing  machines 

Ploughs  

Post  nole  diggers 

Potato  diggers 

Rakes,  N.E.S 

Reapers 

Scythes  and  snaths,  sickles  or  reaping 
nooks 

Spades  and  shovels,  and  spade  and  shovel 
blanks,  and  iron  or  steel  cut  to  shape 
tor  the  same 

Weeders 

All  other  agricultural  implements,  N.E.S. 

All  other  agricultural  implement8,N.£.S., 

parts  of 

Anvils  and  vises 

Cart  or  wagon  skeins  or  boxes 

Spxings,  axles,  axle  bars,  N.E.S.,  and  axle 

blanks,  and  parts  thereof,  of  iron  or  steel, 

for  railwav  or  tramway  or  other  vehicles. 

Butts  and  hing^,  N.E.S 

Cast  iron  pipe  of  every  description 

Chains,  coil  chain,  chain  links  and  chain 

shackles,  of  iron  or  steel,  A  ^^  '^^  i^^ch  in 

diameter  and  over 

Chain,  malleable  sprocket  or  link  belting 

for  binders 

Chains,  N.E.S 

Tacks,  shoe 

Cut  tacks,  brads,    sprigs   or   shoe  naiL», 

double  pointed  ana  other  tacks  of  iron 

and  steel,  N.O.P 

Engines- 
Locomotives  for  railways,  N.E.S 

Fire 

Fire  extin^ishing  machines. 

Steam  engines  and  boilers 

Fittings,  iron  or  steel,  for  iron  or  steel  pipe. 


! 

Duty.      Quantity.  '     Value. 


$ 

No. 


20  p.  a 

20  u 

1.684 

20  .1 

2,220 

26  M 

6 

26  1. 

58,098 

20  II 

3,561 

Doz. 


No. 
$ 


Lbs. 


20 
25 
25 
20 
25 
25 
35 
20 
20 
20 
25 
25 
25 
20 

25 


35 
20 
25 

20 


4,290 

1,793 

14,364 

1,978 

348 


1,556 

2 

5,618 

8,872 

281 

10 

6,464 

461 

5,948 


4,631 

88 


1,450 


10,749 


35    ,. 

SO    .1      I 

)  per  ton.  >       33,280 


7,824 
14,152 
54  382 
108 
12,419 
36,156 

407,342 

801 

2,166 

81,578 


4.770 

175 

189,924 

161,590 

138 

69 

1,126 

11,874 

22,857 


16.623 

127 

13,834 

43,349 
13,581 


14,368 

37,726 


19,866 

16,657 

2,534 


Carried  forward  . 


576,091 
9,761 
9,481 

100,327 
85,523 
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Table  %—(hntinued. 

Iron. 

Imports  of  Iron  and  Steel  Goods. 


Fiscal  Year  1898. 


Bruught  forward . 


Forgings  of  iron  and  steel,  of  whatever 
shape  or  size,  or  in  whatever  stiwe  of 
manufacture,  N.E.S.;  and  steel  shafting, 
turned,  compressed,  or  polished:  and 
hammere<l  iron  or  steel  bEirB  or  snapes, 
N.O.P Lbs. 

Hardware,  viz.  :  Builders',  cabinetmakers', 
upholsterers',  harness  makers',  saddlers', 
and  carriage  hardware,  including  curry 
combs,  andf  horse  boots,  N.E.S $ 

Horse,  mule,  and  ox  shoes m 

Locks  of  all  kinds m 

Machines  and  machinery,  &o. : 

Fanning  mills No. 

Grain  crushers n 

Windmills n 

Ore  crushers  and  rock  crushers,  stamp  mills, 
oomish  and  belted  rolls,  rock  dnlls,  air 
compressors,  cranes,  derricks  and  percus- 
sion coal  cutters $ 

Portable  machines : — 

Fodder  or  feed  cutters No. 

Horsepowers » 

Portable  engines u 

Portable  saw  mills  and  planing  mills  ...     n 

Threshers  and  separators „ 

All  other  portable  machines n 

Parts  of  above  articles $ 

Sewing  machines  and  parts  of No. 

Slot  machines n 

Machines,  typewriting n 

All  other  macninery  composed  wholly  or 
in  part  of  iron  or  steel,  N.O.P $ 

Nails  and  spikes,  composition  and  sheath- 
ing nails Lbs. 

Nails  and  spikes,  wrought  and  pref>sed, 
trunk  clout,  coopers,  cigar  box,  Hun- 
garian horse  shoe  and  other  nails,  N.  £.S.     m 

Nails  and  spikes,  cut  and  railway  spikes. .     h 

Nails,  wire  of  aU  kinds,  N.O.P n 

Pumps,  N.E.S $ 

Safes,  doors  for  safes  and  vaults • 

Screws,  iron  and  steel  commonly  called 
"  wood  screws,"  N.E.S Lbs. 

Scales,  balances,  weif^hing  beams  and 
strength  testing  machines $ 

Skates  of  all  kinas  and  parts  thereof  . .   .    Pairs. 

Stoves  of  all  kinds  and  parts  thereof,  N.  E. S    $ 

Stove  plates,  and  sad  or  smoothing,  hatters' 
and  tailors'  irons,  plated  wholly  or  in  part 
or  not $ 


Duty. 


80  p.  c. 


30 
30 
30 


Carried  forward. 


25 
25 
26 


25 

26 
25 
25 
25 
25 
25 
25 
SO 
25 
25 

25 

15 


30    .. 
Jc.  per  lb. 
!c      " 

25  p.  c. 

SO    .. 

35    .. 

30  .. 
35  .. 
25    .. 


25    .. 


Quantity. 


1,284,391 


115 

2 

378 


61 
134 


5,563 

88 

1,158 


51,401 


204,958 
540,630 
284,502 


105,371 
86,683* 


Value. 


$ 

2,019,371 


34,844 


423,354 

5,470 

97.168 

1,235 

37 

16,749 


12 

1,375 

56,086 

9,707 

38,002 

54,616 

14,432 

120,520 

1,731 

64,064 

1,709,034 

6,500 


10,487 
6,905 

93,550 
6,651 

10,502 

42,160 
37,799 
88,778 


7,213 


Iron. 


Imports.. 
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Table  {fb—€knUinued. 

Ibon. 

Imports  of  Ibon  and  Stkel  Goods. 


Imports. 


Fiscal  Year  1898. 


Brought  forward  . 


Tubing- 
Boiler  tubes  of  wrought  iron  or  steel,  in- 
cluding fluee  and  corrugated  tubes  for 

marine  toilers ] 

Tubes  of  rolled  steel,  seamless,  not  ioined 
or  welded,  not  more  than  1^  inches  in 

diameter    '.    . .   

Tubes,  seamless  steel,  for  bicycles 

Tubing,  wn>ught  iron  or  steel,  plain  or 
galvanized,  threaded  and  couoled  or 
not,  over  2  inches  in  diameter,  N.E.S. 
Tubing,  wrought  iron  or  steel,  plain  or 
galvanized,  threaded  and  coupled  or 
not,  2  inches  or  less  in  diameter,  N.  E.S. 
Other  iron  or  steel  tubes,  or  pipes,  N.O.  P. 

Ware>- Galvanized  sheet  iron,  or  of  galvan- 
ized sheet  steel,  manufactiures  of,  N.O. P. 

Ware— Agate,  granite  or  enamelled  iron  or 
steel  hollow  ware 

Ware— Knamelled  iron  or  steel  ware,  X. 
E.S. ;  iron  or  steel  hollow  ware,  plain 
black,  tinned  or  coated  ;  and  nickel  and 
aluminum  kitchen  or  household  hollow 
ware,  N.K.S .... 

Wire  cloth,  or  wove  wire  and  netting  of 
iron  or  steel ' 

Wire  screens,  doors  and  windows 

Barbed  wire  and  galvanized  wire  for  fenc- 
ing, No.  9,  12  and  13  gauge,  to  Jan.  1, 
1898..... 

Wire  fencing,  woven,  buckthorn  strip,  and 
wire  fencing  of  iron  or  steel,  N.E.S 

Wire,  single  or  several,  covered  with  cot- 
ton, linen,  silk,  rubber  or  other  material, 
&c.,  N.E.S 

Wire  of  all  kinds,  N.O.P 

Wire  rop€*,  stranded  or  twisted  wire, 
clothes  lines,  picture  or  other  twisted 
wire  and  wire  cables,  N.E.S 

Iron  or  steel  nuts,  washers,  rivets  and  bolts, 
with  or  without  threads,  and  nut,  bolt 
and  hinge  blanks,  and  T  and  strap  hinges 
of  all  kinds,  N.E.S 

Pen  knives,  jack  knives  and  pocket  knives 
of  all  kinds  

Table  cutlery,  all  kinds,  N.O.P 

All  other  cutlerv.  N.E.S 

Guns,  rifles,  including  air  guns  and  air  rifles, 
not  being  toys,  musketa.  cannons,  pis- 
tole, revolvers,  or  other  firearms 

Bayonets,  swords,  fencing  foils  and  masks. 

Carried  forward I 6,690,  tl9 


^.  per  lb. 
&25p.c. 
30  p.  a 
30  M 
30    .. 


211,197 
127,^3 


2,037,880 


68,9^1 
83,098 
94.994 
151,464 
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Table  9b— Continued, 

Ibon. 

Imports  of  Iron  and  Stkel  Goods. 


Fiscal  Year  : 


Brought  forward 


Needles  of  any  material  or  kind,  X.O.P. . .    $ 
Surgrical  and  dental  instruments,  to  Dec. 

81,  1897 8 

Tools  and  implements  :— 

Adzes,  cleavers,  hatchets,  wedges, 
sledges,  hammers,  crowbars,  cant  dogs 
and  track  tools,  picks,  mattocks  and 
eyes  or  poles  for  t  tie  same $ 

Axes I>oz. 

Saws S 

Files  and  rasps,  N.E.S u 

Tools,  hand  or  inachine,  of  all  kinds, 
N.O.P M 

Knife  blades  or  blanks,  and  forks  of  iron 
or  steel,  in  the  rough,  not  handled, 
filed,  ground  or  otherwise  manufac- 
tured  


Manufactured  articles  or  wares  not  special- 
ly enumerated  or  provided  for,  composed 
wholly  or  in  part  of  iron  or  steel,  and 
whether  imrtiy  or  wholly  manufactured.     S 

Anchors Cwt. 

Iron  or  steel,  rolled  round  wire  rods,  in  the 
coil,  not  over  |  inch  in  diameter,  import- 
ed by  wire  manufacturers  for  use  in 
making  wire  in  their  own  factories  ....     m 

KoUed  iron  tubes  not  welded  or  joined, 
under  1^  inch  in  diameter^  angle  iron  9 
and  10  gauge,  not  over  1^  inch  wide,  iron 
tubing  lacquered  or  brass  covered,  not 
over  1^  inch  diameter,  all  of  which  are  to 
cut  to  lengths  for  the  manufacture  of 
bedsteads,  and  to  be  used  for  no  other 
puipoae,  and  brass  trimmings  for  bed- 
steads imported  for  the  manufacture  of 
iron  or  brass  bedsteads Cwt. 

Steel  bowl  for  cream  separators  and  cream 


Duty. 


SO  p.  c. 
10    .. 


30 
25 
30 
30 


Quantity. 


Value. 


Iron. 


Imports. 


9,006 


$ 

6,690,419 

39,798 
21,395 


37,597 


90 


10 


30    .. 
Free. 


81,148 
73.211 

365,362 


1,095 


765,032 

8,990 


658,153 


49,493 


separators . 
lei  raili 


8 


Steel  rails  weighing  not  less  than  45  lbs. 
per  lineal  yard,  for  use  only  in  tracks  of 
railways  which  are  employed  in  the  com- 
mon carrying  of  goods  and  passengers 
and  are  operated  by  steam  motive  power 
only . .  .• Cwt. 

Steel  strip  and  flat  steel  wire  imported  by 
manufacturers  of  buckthorn,  and  plain 
strip  fencing,  for  use  in  their  own  fac- 
tories in  the  manufacture  thereof ;  and 
barbed  wire  fencing  of  iron  or  steel  after 
.Tan.  1,  1808 t. 


57,502 
133,052 


Carried  forward 


2,103,562  !  1,810,605 


131,73i  !  212,485 


.  10,992,437  I 
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Iron. 


Imix>rt8. 


Table  %— Continued, 

Iron. 

Imports  ok  Iron  and  Stkel  Gtoods. 


FiHcal  Year  189a 

Duty. 

Quantity. 

Value. 

Brought  forwanl 

$ 

10,992,43? 

22,6:» 
13,264 

61,113  , 

26,536 
82,306 

284,821 

Steel  wire,  Bessemer  soft  drawn  spring,  of 
Nos.  10,  12  and  13  gauge,  respectively, 
and  homo  steel  spring  wire  ot  Nos.  11 
and  12  gauge,  respectively,  imported  by 
manufacturers  of  wire  mattresses,  to  be 
used  in  their  own  factories  in  the  manu- 
facturo  of  such  articles n 

• 

II 

II 

II 
II 

II 

18,014 
2,891 

36,492 

16,944 
626,225 

163,392 

Flat  steel  wire  of  No.  16  gauge  or  thinner, 
imported  by  the  manufacturers  of  crino- 
line or  oorset  wire  and  dress  stays,  for 
use  in  the  manufacture  of  such  articles 
in  their  own  factorie«  n 

Flat  spring  steel,  still  billets  and  steel  axle 
bars,  imported  by  manufacturers  of  carri- 
age springs  and  carriage  axles  for   use 
exclusively  in  the  manufacture  of  springs 
and  axles  for  carriages  or  vehicles,  other 
than  railway  or  tramway,  in  their  own 
factories n 

Spiral  spring  steel   for  spiral  springs  for 
railways,  im}K>rted  by  the  manufacturers 
of  railway  springs  for  use  exclusively  in 
the  manufacture  of  railway  spiral  spnngs 
in  their  own  factories n 

Wire,  crucible  cast  steel Lbs, 

Galvanized  iron  or  steel  wire  Nos.  9, 12  and 
13  gauge,  after  Jan.  1,  1898 Cwt. 

Total 

11.373.107 

Tablk  10. 

Iron. 

Imports  of  Pig  Iron,  Iron  and  Stkel  Ctootw,  etc..  Fiscal  Year  1897-^. 

Recapitulation  ok  Tables  0,  7,  8,  9o  and  96. 


Tons. 


Value. 


Pig-iron  and  iron  kentledge 

II  charcoal 

Scrap  iron,  cast 

•I      steel,  wrought 

Ferro-manffanese,  etc 

Iron  in  slabs,  blooms,  puddled  bars,  etc 

Iron  and  steel  goods,  partially  manufactured . 

ii  H  nighly  manufactured* . . 


87,186 
2,260 
1,559 

48,903 
1,418 
8,144 


Total . 


$382,103 

23,533 

18.251 

584,677 

22.516 

122.426 

8,817,144 

11,378,107 


16,288,657 


Machinery  etc.,  classed  under  iron  and  steel  goods  in  Customs  report. 
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The  iron  industries  of  Canada  are  so  well  and  pithily  described  in  Ibon. 
the  Annual  Statistical  Report  of  the  American  Iron  and  Steel  Associa- 
tion for  1898  that  their  remarks  are  below  reproduced  in  full : — 

*  On  December  31,  1898,  the  unsold  stocks  of  pig-iron  in  Canada 
which  were  in  the  hands  of  the  manufacturers  or  their  agents  amounted 
to  9,979  tons,  as  compared  with  20,265  tons  on  December  31,  1897, 
29,320  tons  on  December  31,  1896,  and  17,800  tons  on  December  31, 
1895.  On  the  unsold  pig-iron  on  hand  on  December  31,  1898,  about 
four-fifths  was  charcoal  pig-iron,  the  remainder  being  coke  iron. 

*  Canada  did  not  produce  any  spiegeleisen  or  ferro-manganese  in 
1897  or  1898,  although  some  time  ago  the  Mineral  Products  Company 
of  Hillsborough,  New  Brunswick,  leased  the  Bridgeville  furnace  at 
Bridgeville,  Nova  Scotia,  for  this  purpose,  and  expected  to  have  the 
furnace  in  operation  in  1898.  The  company  now  hopes  to  blow  in  the 
furnace  some  time  in  May.  The  ferro-manganese  will  be  mc^le  from 
briquettes  of  manganese  ore.  The  annual  capacity  of  the  furnace  is 
about  7,300  gross  tons. 

*0n  December  31,  1898,  there  were  9  completed  blast  furnaces  in 
the  Dominion,  and  of  this  number  3  were  in  blast  and  6  were  out  of 
blast  on  the  date  named.  On  December  31,  1897,  there  were  8  com- 
pleted blast  furnaces,  of  which  4  were  in  blast  and  4  were  idle.  In 
the  spring  of  1898  the  Deseronto  Iron  Company,  Limited,  began 
building  a  charcoal  furnace  at  Deseronto,  in  the  province  of  Ontario, 
which  it  completed  in  December.  The  furnace  was  blown  in  on 
January  25,  1899.  It  is  now  making  about  1,000  tons  of  pig-iron  per 
month  from  Lake  Superior  ores. 

*  The  production  of  cfude  steel,  steel  castings,  and  all  kinds  of  iron 
and  steel  rolled  into  finished  forms  in  Canada  in  1898  is  given  approxi- 
mately below,  full  reports  or  careful  estimates  having  been  received  by 
us  from  all  the  manufacturers  in  the  Dominion. 

'  The  production  of  Bessemer  and  of  basic  and  acid  open-hearth 
steel  ingots  and  castings  in  1898  was  21,540  gross  tons,  against  18,400 
tons  in  1897,  16,000  tons  in  1896,  and  17,000  tons  in  1895.  Of  the 
total  production  of  open-hearth  steel  in  1898  a  little  more  than  one- 
half  was  made  by  the  acid  process.  The  production  of  open-hearth 
steel  rails  in  1898  amounted  to  600  tons,  against  500  tons  in  1897 ; 
structural  shapes,  1,565  tons,  against  4,300  tons  in  1897  ;  cut  nails 
made  by  rolling  mills  and  steel  works  having  cut-nail  factories  con- 
nected with  their  plants,  152,688  kegs  of  100  pounds,  against  202,939 
kegs  in  1897 ;  plates  and  sheets,  about  1,000  tons,  against  about  2,000 
tons  in  1897 ;  all  other  rolled  products,  excluding  muck  and  scrap  bar, 
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IR'^^•  blooms,  billets,  sheet  bars,  etc.,  80,322  tons  against  61,161   tons  in 

1897.  Changing  the  cut  nail  productioi)  from  kegs  of  100  pounds  to 
gross  tons  of  2,240  pounds,  the  total  quantity  of  all  kinds  of  iron  and 
steel  rolled  into  finished  products  in  the  Dominion  in  1898,  excluding 
muck  and  scrap  bar,  billets,  and  other  intermediate  products,  amounted 
to  90,303  tons,  against  77,021  tons  in  1897,  75,013  tons  in  1896,  and 
66,402  tons  in  1895. 

*  The  total  number  of  rolling  mills  and  steel  works  in  Canada  on 
December  31,  1898,  was  18.  Of  this  number  at  least  4  were  idle 
during  the  whole  of  1898.  Canada  has  only  one  steel  casting  plant, 
which  is  equipped  with  a  3,000  pound  modified  acid  Bessemer  con- 
verter. Its  first  castings  were  produced  in  1397.  Canada  has  also 
one  open-hearth  steel  plant,  which  makes  steel  by  both  the  acid  and 
basic  processes.' 

Lead.  LEAD. 

There  were  but  two  metals  which  showed  a  decrease  in  production 
Production,  in  1898  when  compared  with  1897,  viz.,  silver  and  lead.  Almost  the 
whole  of  the  production  of  lead  and  a  very  large  proportion  of  the 
silver  is  derived  from  the  argentiferous  galena  ores  of  the  Ainsworth 
and  Slocan  divisions  of  West  Kootenay,  British  Columbia,  and  the 
total  shipments  of  ore  from  these  divisions  were  less  in  1898  than  in 
1897.  The  reasons  given  for  this  decreas*^  were,  the  low  price  of  silver 
in  the  early  part  of  the  year  and  the  uncertainty  as  to  its  future  valaa 
It  was  also  stated  that  a  number  of  the  larger  shippers  were  restricting 
their  output  in  the  hope  that  with  the  completion  of  the  Crow's  Nest 
Pass  railway  cheaper  freight  rates  and  fuel  would  be  obtained. 

The  total  production  of  lead  in  1898  was  31,915,319  lbs.,  valued  at 
$1,206,399,  or  3 -78c.  per  lb.,  the  average  market  price  for  the  metal 
for  the  year  in  New  York.  Compared  with  1897  this  is  a  decrease  of 
7,102,900  lbs.  or  18  2  per  cent  in  quantity,  and  §190,454  or  13  63 
per  cent  in  value,  but,  at  the  same  time,  it  is  greater  than  the  produc- 
tion of  1896  by  nearly  32  per  cent. 
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The  Tariations  in  the  production  of  lead  are  shown  graphically  in 
Table  D  below  while  the  figures  are  given  in  Table  1. 


n 


Digitized  by 


Google 


100   8 


Lbai). 


Production. 


OBOLOGICAL  SURVEY    OP  CANADA. 

Table  1. 

Lead. 

Annual  Production. 


Calendar  Year.  I     Pounds. 
• 


1887 
1888 
1889 
1890 
1891 
1892 
1893 
1F94 
1896 
1896 
1897 
1898 


204,800 

674,500 

165,100 

106,000 

88,665 

808,420 

2,135,023 

5,703,222 

16,461,794 

24,199,977 

39,018,219 

31,915,319 


Price  per 
Pound. 


Value, 


«    9,216 

29,813 

6,488 

4,704 

3,867  I 

33,064  : 

79,636 

187,636 

631,716 

721,159 

1,396,853 

1,206,399 


The  value  of  the  exports  of  lead  as  furnished  by  the  Customs 
Department  is  shown  in  Table  2.  Although  all  the  lead  is  exported, 
no  comparison  is  possible  betwen  Tables  1  and  2,  owing  to  the  differ- 
ent basis  of  valuation  adopted  in  the  two  tables.  In  exporting,  the 
shippers  value  the  lead  at  its  spot  value  in  the  ore  at  the  point  of 
export,  while  in  the  table  of  production  the  lead  is  valued  at  the  full 
and  final  market  price  of  the  metal. 
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Table  2. 

Lkad. 

Exports. 


Calendar  Year. 

Valne. 

1873 

1874 

8    1,993 

127 

7,510 

66 

720 

1875 

1876 

1877     

1878 

1879 

1880 

230 

1881 

1882 

1883 

1884 

1886 

32 
36^ 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895  

724 

18 

5,000 
2,609 
3,099 
144,509 
435,071 
462,095 
925,144 

1896 

1897  

! 

CQuebec         

600 

1,585 

883,300 

1898-!  !sorth-\vest  Territories 

iBritiBh  Columbia 

Total,1898 

885,485 

Lead, 


Exports. 
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Lbad. 


Imports. 


The  imports  of  lead  are  shown  in  Tables  3  and  4,  and  are  the  largest 
since  1890. 

Tablb  S. 

Lead. 

Imports  of  Lbad. 


FiHcal  Year. 

Old,  Scrap  and  Pig. 

Bars,  Blocks, 
Sheets. 

Total. 

Cwt. 

Value. 

Cwt. 

Value.          Cwt.      !    Value.    ■ 

1                                      ; 

1  1880 - 

30,298     ft124.117 

■  1881 

1882 

1  1883 

16,236 
36,655 
48,780 

$  56,9i9 
120,870 
148,759 
103,413 
87,038 
110,947 
173,477 
196.845 
213,132 
283,096 
243,033 
254,384 
215,521 
149,440 
139,290 
173,162 
158,381 

18,222 

10,540 

8,591 

9,704 

9,362 

9,793 

14,163 

14,957 

870,744 
35,728 
28,785 

34,468 
47,196 
fi7  STI 

127,668 

156,598 

177,544 

131,871  . 

111,434. 

139,895 

21.5,223 

242,745 

256,614 

342,580 

291,253 

286,752 

247,807 

1884 

39,409 
36,106 
39,945 
61,160 
68,678 
74,223 
101,197 
86,382 
97.375 
94,485 
70,223 
67,261 
72,433 
65,279 

28,458         49;ii3 
24,396         45,468 
28,948  '       43  7.^ 

1885 

1886        

1887     

i  1888 

41,746 
45.900 

75.313 

83,635 

88,396 

120,280 

102,028 

108,674 

106,888 

78,709 

74,000 

81,008 

75,795 

1889  

14,173  1       4.^482 

1890 

1891 

1892 

1893 

19,083 

15,646 

11,299 

12,403 

8,48() 

6,739 

8,575 

10,516 

59,484 
48,220 
32,368 
32,286 
20,451 
16,315 
23,169 
29,175 

1894 

169,891 
155,605 
196,331 
187,556 

1895 

1896 

1897 

1898 

Old,  Scrap,  Pig 
AND  Block.* 

Bars  and  SHEKT8.t 

Total. 

84,420 

$260,779 

22,214 

|i39,041 

110,634  !  $299,820 

*  Duty  15  p.  o. 
t  Duty  25  p.  c. 
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Table  4. 

Lead. 

Imports  of  Lead  Manufactures. 


Fiscal  Year. 


1880  .. 

1881... 
;   1882  .. 

1883... 

1884  .. 

1885... 
I  1886... 
I  1887... 
■  1888  .. 
•  1889.. 

1890.. 

18JI1.. 

1892  .. 

1893... 

1891  .. 

1895... 

1896  .. 

1897... 


Value. 


|!15,400 
22,fi29 
17,2S2 
25,556 
31,301 
36.340 
33,078 
19,140 
18,816 
16,315 
26,600 


22,636 
33,783 
29,361 
38,015 
50,722 
60,735 


Lead. 


Imports. 


rLead,  Tea 

1898-!     •'       sh^'andbuilete.'.'.".'.'. 
Manufactures,  X.E.S. 


Total . 


Duty. 

Free. 
35  p.  c. 
35    .. 
30    u 


827,721 
4,008 
1,402 

21»,988 

«63,179 


Table  5. 

Lead. 
Imports  ok  Litharge. 


Fiscal  Year. 


1880.. 

1881. 

1882. 

1883.. 

1884.. 

1885.. 

1886.. 

1887. 

1888. 

1889.. 

181K).. 

1891. 

1892.. 

1893.. 

18sn. 

1895. 

1896. 

1897. . 

1898.. 


. . .    Duty  free. 


3,041 

$14,334 

6.126 

22,129 

4/JOO 

16,651 

1,.532 

6,173 

6,235 

18,132 

4,990 

16,15(> 

4,928 

16,003 

6,3i»7 

21,865 

7.010 

23,808 

8,089 

31,082 

9,4.\3 

31,401 

7,979 

27,613 

10,384 

34,343 

7,685 

24,401 

38.547 

28,685 

11,955 

32,953 

10.710 

32,817 

12,028 

34,538 

11,440 

32,904 
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British 
Columbia. 


As  stated  before,  lead  mining  was  almost  entirely  limited  to  British 
Columbia,the  only  other  work  of  any  importance  being  that  carried  on 
by  the  Grand  Calumet  Mining  Co.,  Limited,  on  their  blende  and  galena 
deposits  on  Calumet  Island  in  Quebec.  About  1,100  tons  of  ore  were 
taken  out  and  shipped  to  Belgium. 

The  production  in  British  Columbia  is  shown  in  Table  6,  following. 

Table  6. 

Lead. 

British  Columbia  :  Prodcctiox. 


Calendar  Year. 

1 
Pounds. 

18,S7 

204,800 
674,500 
165,100 
Nil. 

808,420 
2,131,092 
6,703,222 
16,461,794 
24,199,977 
38,841,136 
31,693,559 

1888 

1880 

1890 

1891 

1892 

1893 

1894 

1895  

1896 

18i)7 

1898 

Price  per 
Pound. 


as,064 

79,490 

187,636 

531,716 

721,159 

1,390,513 

1,198,017 


The  production  of  1898  was  less  by  7,147,576  lbs.  than  the  pit)duc- 
ti on  of  1897,  a  decrease  of  18  per  cent.  The  proportions  contributed 
by  the  various  districts  were  as  follows  : — Fort  Steele  division  of  Koot- 
enay  East,  7*21  per  cent;  Ains worth  and  Slocan  divisions  of  Koot- 
enay  West,  6  *  24  per  cent  and  85  *  59  per  cent,  respectively. 

In  the  Fort  Steele  division  a  large  amount  of  prospecting  and 
development  work  has  been  done,  the  results  of  which  will  probably 
become  apparent  in  the  immediate  future.  The  North  Star  and  St. 
Eugene  mines  are  two  properties  which  have  undergone  the  largest 
amount  of  development.  The  ore  of  the  former  is  said  to  average  50 
ozs.  of  silver,  and  50  per  cent  lead.  Operations  in  the  Ainsworth 
division  were  also  largely  confined  to  development  work. 

In  the  Slocan,  the  chief  lead  producing  district,  there  were  about 
twenty  shipping  mines  of  which  six  shipped  over  1,000  tons  of  ore 
each.  The  total  shipments  were  30,691  tons  and  the  ore  averaged 
about  44  per  cent  lead.  The  average  lead  contents  of  the  ore  were 
about  the  same  as  the  previous  year,  but  the  shipments  were  nearly 
3,000  tons  less. 
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MANGANESE. 


Manganese. 


Manganese  ores  have  been  produced  to  some  extent  in  the  provinces  Production. 
of  Nova  Scotia  and  New  Brunswick,  but  since  1890  the  production 
has  greatly  fallen  off.  Excluding  the  ore  mined  by  the  Mineral 
Products  Company  at  Dawson  Settlement  in  New  Brunswick,  which 
was  not  shipped  during  the  year  but  remained  as  stock  in  hand, 
the  production  for  1898  was  50  tons,  valued  at  $1,600. 

The  production  of  past  years  has  varied  very  much  in  the  grade  of 
ore  shipped,  as  is  evidenced  by  the  changes  in  the  average  value  per 
ton  of  the  different  years'  productions. 

Table  1. 

Manganese. 

Annual  Pboduction. 


Calendar  Year. 


Tons. 


1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
1896* 
1897* 
1898. 


Value. 


1,789 

m,499 

1,245 

43,658 

1,801 

47,944 

1,455 

32,737 

1,328 

32,550 

256 

6,694 

115 

10,250 

213 

14.578 

74 

4,180 

125 

8,464 

^il 

3,975 

1,166 

60 

1,600 

Value 
per  ton. 


$23.20 
35.07 
26.62 
22  50 
24.51 
26.25 
89.13 
68.44 
56.49 
67.71 
32.19 
76.46 
.32.00 


*  Exports. 
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Manganese. 


Exports. 


Table  2. 
Manganese. 
Exports  of  Manganese  Orb. 


Calendar 
Year. 


1873.. 

1874. 

1876.. 

1876.. 

1877.. 

1878.. 

1879.. 

1880.. 

1881.. 

1882. 

1883.. 

1884.. 

1885.. 

1886. 

1887. 

1888.. 

1889. 

1890.. 

1891.. 

1892. 

1893.. 

1894.. 

1895. . 

1896. 

1897. 

1898.. 


Nova  Scotia. 


Tons.         Value. 


6 


8 


21 
106 
106 
154 

79 
200 
123 
313 
134 

77 

(a)  441 

678 

87 

59 
177 

22 

84 
123 

11 
108 

^^ 

11 


12 

200 

723 

3,699 

4,889 

7,420 

3,090 

18,022 

11,520 

8,635 

1,054 

5,064 

854 

14,240 

5,759 

3,024 

2,583 

563 

6,180 

12,409 

720 

6,348 

3,975 

1,166 

325 


New  Brunswick. 


Total. 


Tons.         Value.       i    Tons.         Value. 


1,031 

776 

194 

391 

785 

520 

1,732 

2,100 

1,504 

771 

1,013 

469 

1,607 

1,377 

837 

1.094 

1,377 

1,729 

233 

59 

10 

45 


S20,192 
16,961 

5,314 

7,316 
12,210 

5,971 
20,016 
81,707 
22,532 
14,227 
16,708 

9,035 
29,595 
27.484 
20,562 
16,073 
26,326 
34,248 

6,131 

2,025 
112 

2,400 
3 


$20,192 

16,973 

6.614 


15,909 

10,860 

27,436 

34,797 

40,554 

25,747 

26,3}3 

20,089 

34,(>(9 

58,338 

HS02 

21,832 

29,350 

36,831 

6.694 

8,206 

12,521 

3,130 

6,a51 

8,975 

1,166 

325 


[a)  250  tons  from  Comwallis  should  more  correctly  be  classed  under  the  heading 
of  mineral  pigments. 

Table  8. 


Imports  ; 


^l\nganese. 

Oxide  of  M.anoanese. 


Fiscal  Year. 


Pounds.   I    Value, 


1884 

1886 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898, 

Duty  free 

8,989 
36,778 
44,967 


258 
1,794 
1,753 


59,655 

2,983 

65,014 

3,022 

52,241 

2,182 

67,452 

8,192 

92,087 

3,743 

76,097 

8,530 

94,116 

3,696 

101,863 

4,522 

64,161 

2,781 

108,690 

4,075 

70,663 

2,741 

130,456 

5,047 
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In  >lova  Scotia  work  was  continued  at  the  New  Ross  deposit,  Manoanbse.. 
Lunnenburg  county,  by  Mr.  Miner  T.  Foster,  of  Halifax,  and  a  quantity 
of  high-grade  ore  was  shipped  to  New  York. 

In  New  Brunswick  at  the  Jordan  Mountain  mine,  in  Kings  county, 
six  men  were  employed  for  about  two  months  sinking  a  shaft  and 
taking  out  ore.  The  vein  was  cut  26  feet  from  the  top  and  found  8 
feet  thick.     About  30  tons  of  ore  were  taken  out  but  none  was  shipped. 

Active  operations  were  continued  at  the  deposit  of  bog  manganese 
at  Dawson  Settlement,  near  Hillsborough,  by  the  Mineral  Products  Hillsborough^ 
Company  of  New  York.  The  mode  of  occurrence  and  analyses  of  the 
ore  at  this  deposit  were  given  in  the  Report  for  1897.  The  following 
description  of  the  property  and  works  is  given  by  Mr.  Russel  P.  Hoyt, 
the  general  manager  of  the  company.  • 

'  This  manganese  ore  is  of  the  kind  known  as  "  wad  "  and  occurs 
under  a  thin  coating  of  soil  or  vegetable  matter  down  to  the  under- 
lying clay,  and  is  of  a  varying  thickness  extending  to  a  depth  of  from 
5  to  30  feet  covering  an  area  of  17  acres.  The  material  is  so  soft  that 
it  can  be  shovelled  up  without  blasting  or  aid  of  a  pick  and  requires  no 
timbering  and  can  be  mined  for  less  than  20  cents  per  ton.  The  deposit 
lies  on  a  hillside  with  a  slightly  higher  elevation  behind  it,  and  a  deep 
gully  running  along  its  base.  The  *'  wad  "  ore  in  its  natural  state  con- 
tains about  50  per  cent  of  water  which  of  course  must  be  eliminated. 
The  ore  is  dumped  into  the  feed-hopper  of  a  dryer,  which  is  a  brick 
chamber  10  by  14  feet  and  30  feet  high,  in  which  there  is  a  revolving 
cylinder  of  ^  in.  iron,  5  feet  in  diameter  and  28  feet  long,  heated  by 
wood  or  coal.  The  material  dried  is  a  fine  powder  like  flour  and  when 
put  into  a  blast  furnace  will  immediately  fly  out.  The  material  from 
the  dryer  is  dvawn  into  a  mixer  where  it  is  mixed  with  a  suitable 
**  binder  "  the  purpose  of  which  is  to  cement  the  powdered  ore  together^ 
The  mixed  ore  is  then  conveyed  up  to  a  sufficient  height  to  pass  in  at 
the  top  of  a  briquetting  machine  and  comes  out  in  the  form  of  a  hard 
cylindrical  brick  3  in.  in  diameter  and  2^  in.  long,  the  pressure  being 
2,000  lbs.  to  the  inch. 

'  These  briquettes  are  then  loaded  into  box  cars  at  the  mill  and 
transported  without  change  of  bulk  to  Bridgeville,  Nova  Scotia,  and 
there  manufactured  into  ferro-manganese  at  the  blast  furnace  works  of 
our  company.' 

About  3,000  tons  of  ore  were  mined  during  the  year  of  which  600* 
were  treated  at  the  mill. 
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Mercury.  MERCURY. 

There  was  no  production  of  mercury  reported  for  1898.  The  small 
output  of  the  past  three  years  was  obtained  from  the  Cinnabar  minfls 
in  the  vicinity  of  Kamloops  Lake,  B.C.,  and  the  following  report  on 
these  deposits  is  taken  from  the  report  of  the  Minister  of  Mines  for 
British  Columbia, 
pe^elopment  «  Xo  work  has  been  done  on  any  of  the  claims  of  the  Cinnabar  Mining 
Columbia.  Company  for  the  past  season.  It  is  a  matter  of  regret  that  these  pro- 
perties have  been  so  long  idle,  the  money  spent  on  them  having  been 
lavished  on  the  more  unpromising  locations,  and  in  building  of  a 
furnace  not  suited  for  such  ore,  as  is  shown  by  the  fact  that  quicksilver 
can  be  panned  anywhere  in  the  gulch  below  the  furnace.  This  loss  is 
only  a  fraction  of  that  which  took  place  in  the  air  as  shown  by  the 
quicksilver  in  the  flues.  Mr.  H.  L.  Lightner,  ex -superintendent  of  the 
company's  mines  on  Kamloops  Lake,  has  lately  made  a  thorough 
investigation  of  the  mine  and  furnace,  in  the  interests  of  the  Cinnabar 
Company,  with  a  view  of  making  chancres  and  commencing  work  at  an 
early  date  on  a  firm  business  basis.' 

Work  has  been  done  during  the  season  on  some  of  the  most  promi^ 
ing  prospects  as  follows  : — 

*  Columbia  Mineral  Claim. — Sixty  feet  of  tunnel  and  40  feet  open  cuts 
on  the  dykes.  The  cross  cut  in  the  tunnel  shows  up  a  good  body  of 
furnace  ore,  assaying  1^  to  2  per  cent  quicksilver.  Work  will  be  con- 
tinued during  the  winter  driving  the  tunnel  ahead  on  the  dyke, 
developing  the  claim  and  assisting  the  drainage  of  the  upper  benches. 

'  Almaden  Mineral  Claim, — Development  consists  of  60  feet  of  shafts 
and  open  cuts.     The  prospect  is  good  for  a  large  body  of  furnace  ore. 

^Idria  Mineral  Claim. — Fifty  feet  of  shafts  and  open  cuts  for  season*s 
work,  have  been  done  on  the  dykes,  water  interfering  with  sinking. 
Further  opening  of  the  tunnel  on  the  Columbia  will  have  the  effect  of 
draining  this  claim  so  that  work  can  be  dono  much  earlier  next 
season. 

*  Martell  Mineral  Claim. — Mr.  A.  Hardie  is  at  present  engaged  in 
running  a  tunnel  to  intersect  the  dyke  from  the  present  showing  on 
the  surface.     More  or  less  work  will  be  done  during  the  winter. 

'  Work  on  other  Cinnabar  locations  on  the  mountain  this  season  con- 
sisted merely  of  superficial  prospect  holes,  with  not  enough  work  done 
to  warrant  an  opinion.  In  June  last,  a  very  promising  outcropping 
of  Cinnabar  was  discovered  on  Three  mile  Creek,  by  H.  I.  Colquhoon, 
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15  miles  south  of  Savona,  proving  the  southward  continuation  of  the  Mercury. 
quicksilver  belt.     Work  will  be  done  on  this  property  in  the  early 
spring,' 

Tlie   following   statistics  are  available   regarding   production   and 
imports. 

Table  1. 
^Iercury. 


Prodcction. 


Pi-oduction. 


Calendar  Year.             \  ^^^ 

Price 
Iter  flask. 

Value. 

1895 

71 

58 

9 

833  00 
33  44 
36  00 

$  2,343 

1,940 

324 

189G 

1897 

Table  2. 
Mercury. 
Imports. 


Fiscal  Year. 


1882. 

1883.. 

1884.. 

1885.. 

1886. 

1887.. 

1888. 

1889.. 

1890.. 

1891.. 

1892.. 

1893.. 

1894.. 

1895.. 

1896 

1897.. 


Pounds. 


2,443 

7,410 
5,848 
14,490 
13,316 
18,409 
27,961 
22,931 
15,912 
29,776 
30,936 
50,711 
36,914 
63,732 
77,869 
76,058 
59,769 


8    965 

2,991 

2,441 

4,781 

7,142 

10,618 

14,943 

11,844 

7,677 

20,223 

15,038 

22,998 

14,483 

25,703 

32,343 

33,634 

36,425 


Ini)x>rt8. 
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Mica. 


MICA. 


Production. 


Accurate  statistics  of  mica  production  are  difficult  to  obtain,  there 
being  so  many  small  deposits  worked  in  a  quiet  way  and  often  inter- 
mittently. 

In  calculating  the  production  the  practice  of  the  past  fevr  years  has 
been  followed  namely  of  adding  to  the  known  exports  an  estimate  of 
the  value  of  the  home  consumption.  These  values  (the  export  values) 
are,  however,  believed  to  be  considerably  underestimated,  benoe  the 
figures  given  below  are  probably  much  below  the  actual  production. 

Table  1. 

Mica. 

Annual  Prodcction. 


ExiK)rts. 


Calendar  Year. 

Value. 

1  1886 

1  1887 

:  1888 

1889.             .           

$  29,008 
29,816 
30,207 
28,718 
68,074 
71,510 

104,745 
76,719 
45,581 
65,000 
60,000 
76,000 

118,375 

1890 

:  1891 

1892 

I8t)3 

1894 

1895 

18% 

1897 

18»8 

Table  2. 

Mica. 
Exports. 

Calendar  Year. 

Value. 

1887 

$  3,480 
23,563 
30,597 
22,468 
37,590 
86,562 
70,081 
38,971 
48,525 
47,756 
69,101 

110,50r 

1888 

1889 

1890. 

1891 

1892 

1893 

1894 

1896 

1896 

1897 

1898 
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The  figures   show  a  considerable   extension  of  the   mica   mining  Mica. 
industry  in  1898.     The  value  of  the  production  for  this  year  being 
greater  than  that  of  1897  by  $42,375  or  an  increase  of  55  per  cent. 

With  the  exception  of  the  developments  prosecuted  at  TSte  Jaune 
Cache,  in  British  Columbia,  the  mining  of  mica  has  been,  as  usual 
carried  on  chiefly  in  the  district  around  Ottawa.  The  deposits 
worked  occur  in  the  Laurentian  rocks  and  the  mica  produced  is 
practically  all  phlogopite. 

In   British  Columbia  some  work  has  been  done,  as  stated,  in  the 
vicinity  of  T^te  Jaune  Cache,  about  150  miles  nor tlr- west  of  Donald,  Tete  Jaune 
on  the  Canadian  Pacific  Railway,  at  the  head  waters  of  the  Eraser  ' 

River.  A  short  description  of  the  occurrences  in  this  vicinity  has 
been  given  by  Mr.  McEvoy  in  the  Summary  Report  of  the  Director  of 
the  Geological  Survey  for  1898  (p.  80.) 

According  to  this  authority  the  mica  occurs  as  a  constituent  of 
coarse  pegmatite  veins  which  cut  the  rocks  of  the  district.  '  These 
consist  of  garnetiferous  mica-schists  and  gneisses  with  some  blackish 
micaceous  schists  and  light-coloured  gneisses  that  represent  foliated 
granitoid  ruck.     The  garnet-mica-schist  i&  the  predominating  rock. 

'  On  one  of  these  veins  the  Bonanza  mica  claim  is  located  seven 
miles  south  of  Tdte  Jaune  Cache,  5,300  feet  above  the  level  of  the 
Fraser  River.  The  vein  is  about  fifteen  feet  wide,  where  an  opening 
has  been  made,  dipping  S.  45**  W.,  conformably  with  the  country 
rock  ....  At  the  time  of  our  visit  Messrs.  S.  Winter  and  J.  F. 
Smith  with  a  party  of  ten  men,  were  engaged  in  taking  out  and  cutting 
mica  intended  for  shipment  by  pack-horses  to  the  nearest  railway  point. 
The  quartz,  felspar  and  mica  are  separated  into  large  masses,  the 
crystals  of  mica  being  frequently  eighteen  inches  long  and  eleven 
inches  wide  and  are  found  in  greatest  abundance  near  the  hanging 
wall  ....  The  mica  is  a  transparent  muscovite  with  a  very 
|ight-greenish  cast  and  is  otherwise  of  excellent  quality.  The  pro- 
babilities of  further  important  developments  appear  to  be  very  favour- 
able. 

'  Another  claim  owned  by  some  Edmonton  miners  is  situated  a  few 
miles  south-east  of  the  Bonanza.  Fifteen  miles  to  the  south-east  on 
the  mountains,  near  the  head  waters  of  the  Canoe  River,  several  claims 
have  also  been  staked.  On  one  of  these  some  work  is  reported  to  have 
been  done,  exposing  a  deposit  of  marketable  mica.  It  may  be  expected 
that  further  discoveries  of  valuable  mica  deposits  will  be  made  in  these 
rocks  which  are  of  the  same  character  for  a  distance  of  twenty  miles 
at  least  and  probably  much  further.' 
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A  great  hindrance  to  the  development  of  this  or  any  other  mining 
industry  in  this  part  of  the  country  is  the  lack  of  proper  trails  and 
the  expense  of  the  only  means  of  transport  available,  viz.,  by  pack 
trains. 


Minerivl 
Pigments. 


MINERAL  PIGMENTS. 


Ochres. 


The  only  production  to  report  under  this  heading  is  that  of  ochres 
and  baryta. 

Production  of  Ochres. — The  production  of  ochres  in  1898  amounted  to  2,226  tons, 
valued  at  $17,450,  a  decrease  of  nearly  43  per  cent  in  quantity  from 
the  production  ot  the  previous  year. 

With  the  exception  of  a  small  shipment  from  the  township  of 
Nelson,  Hal  ton  county,  Ontario,  the  production  is  entirely  from  the 
ochre  deposits  near  Three  Rivers,  Champlain  county,  Quebec.  Both 
the  Canada  Paint  Company  and  the  Champlain  Oxide^Company  work- 
ing in  this  district  have  grinding  mills  and  kilns  for  calcining  the 
ochre.  Thos.  Argall  did  no  actual  m'ning  during  the  year,  but  shipped, 
from  stock  on  hand. 

Table  1. 

MiNKBAL  Pigments. 

Annual  Production  of  Ochres. 


Calendar  Year. 


Tons. 


1886. 

1887. 

1888. 

1889. 

1890. 
I  1891. 
I  1892. 
[  1893. 
I  1894. 

1896. 
,  1896. 

1897. 
;  1898. 


.350 
485  1 
397  1 
794  I 
275  I 
900 
3i)0  i 
1,070 
611 
1,339 
2,362 
3,906 
2,226 


$2,350 

3,733 

7,900 

15,280 

5,125 

17,750 

5,800 

17,710 

8,690 

14,600 

16,045 

23,560 

17,450 
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Table  2. 
Mineral  Pigments. 
Imports  of  Ochres. 


FiRcal  Year. 

Pounds. 

Value. 

1880 

1881 

571,464 

677,116 

731,526 

898,376 

7.33, 416 

1,111U77 

1.100.-J43 

h4t;0J28 

8  6,544 

8,972 

8,202 

10,375 

6,398 

12,782 

12,267 

17  0fi7 

1882. 

1883 

1884 

1886 

1886 

1887 

1888 

1889 

1,72:>,460  ,         17,664 
1,;U2  783            19  9M 

1890 

1,304,S11 
1..V'S,'I96 
].70S,(^5 

].:v>'<.;^26 

71 'M.  1358 

i,ir>i»,494 

14,066 
20,560 
22,908 
23,134 
18,961 
12,048 

1  1891 

1  1892 

11893 

1894 

1896 

11896 

1897 

1,504,044  1         is\m 

1 

1 

: 

r  Ochres  and   ochrey   earths  and  raw 
•»  ofto          siennas 

Duty. 
20  p.  c. 
26    .. 

987,650 
1,138,942 

$  9,428 
16,879 

•  1  Oxides,  dry  fillers,  fire-proofs,  umbers 
L     and  burnt  siennas,  N.E.S 

Total,  1898 

2,126,592 

826,307 

Mineral 
Pigments. 


Imports  of 
Ochres. 


Baryta, — The  production  of  baryta  is  shown  in  Table  3,  the  figures 
for  1898  being  1,125  tons,  valued  at  $5,533,  nearly  twice  the  produc- 
tion of  the  previous  year. 


Table  3. 

Mineral  Pigments. 

Annual  Production  of  Baryta. 


Calendar  Year. 


1885.. 

1886. 

1887.. 

1888.. 

1889.. 

1890. 

1891.. 

1892. 

1893. . 

1894. . 

1895.. 

1896. 

1897.. 

1898.. 


Tons.     I     Value. 


Production  o£ 
Baryta. 


300  I  8  1,500 
3,864  I       19,270 

400  '  2,400 
1,100  !         3,850 


1,842 


7,543 


316 


1,260  I 


1,081 


146 

571 

1,126 


2,830 


715 
3,0CK) 
5,5.'^^ 
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MlNKBAL 
PlOMKNTS. 


ImportH  of 
Bftryta. 


The  deposit  at  Lake  Ainslie,  Cape  Breton  oountj,  Nova  8ootia^  vaa 
worked  to  some  extent  and  the  baryta  shipped  by  boat  from  Whjco- 
comagh. 

In  Quebec  the  Canada  Paint  Company  took  oat  a  nomber  of  tons 
from  a  deposit  on  the  Foley  farm,  lot  10,  con.  VII.  of  Hull,  Wright 
county. 

Table  4. 

MiNKRAL  PlOlfKNTB. 

Imports  of  Babtta. 


FiBcal  Year. 

Cwt. 

Vnllie. 

1880 

1881 

1882 

1883 

2,230 

3,740 

497 

•1,625 

1,011 

303 

185 

229 

14 

62 

676 

214 

987 

978 

1 

1884 

1885 

1886 

7* 

1887 

»79 

236 

1,332 

1,322 

:  1888 

1889 

1  1890 

1 

Micellaueous 
Imports. 


Table  5. 

Mineral  Pigments. 

Miscellaneous  Imports,  Fiscal  Year,  1898. 


i 
] 

Duty. 

1 

Quantity. 

1 

Value. 

Paint,  proimJ  or  mixed  in,  or  with  either 

1 

$ 

jai)an,  varnish,  lacquers,  liquid  dryers, 
oollodion,  oil  finish  or  oil  varnish Lbs. 

25  p.  c. 

35,301 

2,870 

Paints  and  colours,  and  rough   stuff  and 

fillers,    anti-corrosive    and    anti-fouliug 

1 

imints  commonly  used    for  ship  buUb, 
k.E.S 

1 

25    .. 

83,053  ' 

3.034 

Paris  green,  dry    n 

10    .. 

296,151  1 

83,342 

Paints  and  colours  ifround  in  spirits,  and 

1 

all  spirit  varnishes  and  lacquers Galls. 

$1,124  per 

« 

gallon . . 
20  p.  c. 

589 

l,fi25 

Putty Lbe. 

Total 

370,231  1 

4,i». 

45,901 
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MlNSRAL 

Water, 


MINERAL  WATER. 

Mineral  waters  are  produced  to  some  considerable  extent  at  various 
points  in  New  Brunswick  and  Ontario,  although  the  springs  at  present 
of  greatest  commercial  value  are  probably  those  of  the  Radnor  Mineral 
Water  Company  and  the  St.  Leon  Mineral  Water  Company,  situated  in 
the  province  of  Quebec.  No  returns  of  production  have  been  received 
recently  from  the  latter  company,  and  we  have  therefore  been  compelled 
ix>  estimate  to  a  certain  extent  the  total  production.  The  figures  of 
production  given  for  the  year,  viz. :  555,000  gallons,  valued  at  $100,000, 
may  perhaps  therefore  be  too  low,  though  we  believe  they  represent  to 
A  fairly  accurate  degree  the  truth. 

Table  1. 

MiNBBAL  WaIEBS. 

Annual  Pboduotion.  Production. 


Calendar  Year. 

GaUons. 

Value. 

1888 

124.850 
424,600 
561,165 
427,485 
640,380 
725,096 
767,460 
739,382 
706,372 
749,691 
555,000 

S  11,456 

37,360 

66,031 

64,268 

75,348 

108,347 

110,040 

126,048 

111,736 

141,477 

100,000 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

H 
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Mineral 
Water. 

Imports. 


Table  2. 

Mineral  Waters. 

Imports. 


Fiscal  Year. 

1 
Value. 

1880 

$15,721    ' 

1881 

17.913 

1882  

27,909 

1883     

28.130 
27,879 
32,674 
22,142 
38,314 
88,046 
90,343 

1884 

1885 

1886 

1887  ....              

1888 

1889 

1890 

40,802 

1891 - 

41,797 

1892 

1893 

55,763 
57,953 

1894 

49,546 

1895 

1896 

48,613 
65,864 

1897 

47,006 

T  QQo  /  Mineral  waters,  natural,  not  in  bottles ...     . 
iow    Miners  unjj  aerated  waters,  N.E.S 

Dutyfree.. 

n      20  n-e. 

$  865 
52,124 

$52,989 

Natural 
Gas. 


NATURAL  GAS. 

The  total  valae  of  the  natural  gas  sold  in  1898  was  $322,123.  The 
gas  is  all  obtained  from  the  wells  in  southern  Ontario,  the  natural  gas 
of  the  North-west  Territories  not  jet  having  been  put  to  use. 

In  the  Welland  field,  the  greater  part  of  the  gas  from  which  is  sold 
in  Buffalo,  by  the  Provincial  Natural  Gas  Co.,  the  value  of  the  output 
was  $100,364.  There  were  five  other  small  companies  supplying  gas 
locally. 

In  the  Essex  field,  the  Natural  Gas  and  Oil  Co.  is  the  largest  pro- 
ducer and  exports  most  of  its  product  to  Detroit.  The  towns  of 
Leamington  and  Kingsville  have  their  own  municipal  natural  gas 
plants,  and  the  Kingsville  Natural  Gas  Co.,  which  sold  out  the  prin- 
cipal part  of  its  plant  to  the  municipality  of  Kingsville,  supplies  the 
village  of  Ruthven.  The  total  value  of  the  production  in  this  field 
was  $221,759. 
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Table  1,  below,  shows  the  value  of  the  production  of  natural  gas  for  Natural 
the  past  seven  years. 


Table  1. 

Natural  Gas. 

Annual  Production. 


Production. 


Calendar  Year. 

Value. 

1892 

$  150,000 
376,233 
313,754 
423,032 
276,301 
825,873 
322,123 

1893 

1894 

1895 

1896 

1897 

1898 

Ontario. 

Mr.  T.  Denis  made  a  short  visit  to  the  gas  fields  and  furnishes  the 
following  notes  of  his  observations  : — 

Essex  County, — ^The  main  producing  gas  area  of  Essex  county  com- 
prises the  south-eastern  part  of  Gosfield  township  and  the  adjoining 
south-western  part  af  Mersea  township,  along  the  shore  of  Lake  Erie. 

The  general  level  of  the  countrj  is  20  to  40  feet  above  the  lake.  The 
rocks  show  a  decided  rise  towards  the  shore,  the  dip  being  north. 

In  this  area  gas  is  found  at  a  depth  of  from  1,000  to  1,020  feet,  in 
a  vesicular  calcareous  dolomite.  If  boring  be  carried  down  deeper,  to 
1,050  or  1,100  feet,  operations  are  impeded  and  wells  flooded  by  heavy 
flows  of  salt  water,  invariably  struck  below  the  gas  horizon.  The  pro- 
duction of  each  well  seems  to  depend  very  much  on  the  porosity  of 
the  rock  at  that  place,  increasing  with  it.  In  almost  every  case  there 
are  also  slight  shows  of  oil  at  that  depth. 

This  field  was  first  opened  in  1891,  at  which  time  the  rook-pressure 
was  about  400  lbs.  The  average  is  claimed  to  be  yet  350  lbs.,  after 
having  drawn  on  this  natural  reservoir  for  several  years,  which  tends  to 
show  that  the  field  has  been  very  ably  handled.  The  companies  which 
commenced  work  in  this  field  seem  to  have  benefitted  by  the  exper- 
ience of  the  Ohio  gas  fields,  where  such  a  waste  was  indulged  in  that 
the  accumulation  of  gas  was  soon  exhausted.  Moreover,  the  enact- 
ment of  the  Ontario  government,  in  1892,  of  an  Act  regulating  the 
exploitation  of  gas  fields,  intended  to  prevent  waste,  had  a  very 
beneficial  effect  in  lengthening  the  life  of  the  territory.  At  present 
the  field  is  well  managed,  systematically  and  economically,  and  the 
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Natural  best  results  are  being  obtained  from  the  natural  underground  gas  reser- 
voir, as  far  as  the  interests  of  the  companies  are  concerned. 

The  largest  flow  from  an  individual  well  in  this  field  was  noticed 
near  the  southern  limit  of  lot  1 1,  con.  I,  which  is  about  the  centre  of 
the  area.  This  well  registered  an  open  pressure  of  45  lbs.,  through  an 
opening  of  3  inches  in  diameter,  which  is  equal  to  a  flow  of  over 
9,000,000  cubic  feet  per  twenty-four  hours. 

Besides  the  gas  area  on  the  lake  shore,  a  small  field  has  been  struck 
in  Mersea  township,  to  the  north  of  the  larger  field.  Three  flowing 
wells  have  been  sunk  in  this  small  area,  the  extent  of  which,  however, 
is  very  limited.  Other  wells  have  been  bored  around  these,  and  they 
have  proved  unproductive. 

There  are  two  companies  operating  this  gas  field,  besides  municipali- 
ties like  Dunnville  and  Leamington,  which  own  wells  and  famish  gas 
to  subscribers. 

The  two  companies  op)erating  are  the  : — Natural  Gas  and  Oil  Co.  of 
Ontario  and  the  Essex  Standard  Co. 

These  two  companies,  however,  have  many  interests  in  common,  and 
an  amalgamation  is  probable. 

The  Natural  Gas  and  Oil  Co.  has  forty-one  wells  bored,  of  which 
thirty  are  producers.  Of  these  over  fifteen  have  been  drilled  within  the 
^ast  three  years.  This  company  delivers  gas  in  Windsor  and  Walker 
ville,  through  an  8  in.  pipe,  33  miles  long,  laid  down  along  the  track 
of  the  Lake  Erie  and  Detroit  River  Railway.  It  also  delivers  gas  in 
Detroit,  Michigan,  situated  on  the  Detroit  River,  opposite  Windsor,  by 
a  10  in.  pipe  line,  28  miles  long,  which  runs  along  the  road  to  Windsor, 
and  crosses  the  Detroit  River  at  Windsor. 

These  pipe-lines  start  from  a  reducing  station  near  Kingsville,  with 
which  all  the  producing  wells  are  connected.  The  pressure  is  here 
reduced  from  350  lbs.  (rock  pressure)  to  65  lbs.  in  the  mains,  during 
the  summer,  and  125  to  150  lbs.  in  winter,  when  the  consumption 
being  greater,  a  higher  pressure  has  to  be  kept  up.  This  pressure  is 
further  reduced  to  10  lbs.  in  the  street  mains,  and  from  these  it  is 
delivered  to  subscribers  at  5  or  6  oz.     All  the  gas  is  sold  by  meter. 

The  Esf>ex  Standard  Co.  owns  several  wells,  situated  to  the  south  of 
the  village  of  Ruthven,  in  the  same  territory  as  those  owned  by  the 
Natural  Gas  and  Oil  Co.,  besides  the  small  detached  area  mentioned 
above,  in  the  township  of  Mersea. 

This  company  delivers  gas  into  Toledo,  Ohio,  by  way  of  Detroit 
They  have  a  pipe-line  from  the  reducing  station  near  Ruthven,  to 
Detroit,  8  in.  in  diameter,  which  crosses  the  river  opposite  Sandwich. 
From  Detroit  to  Toledo  the  company  takes  advantage  of  an  8  in.  pipe 
line,  which  used  to  supply  Detroit  from  the  Ohio  fields. 
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Natural  Wetland  County. — In  this  field  there  are  several  apparently  detached 

areas  from  which  gas  is  obtained  the  limits  of  which  as  derived  from 
data  so  far  available,  have  been  sketched  on  the  adjoining  map. 

The  most  important  area  is  that  which  comprises  the  south-eastern 
part  of  Humberstone  township  and  the  south-western  portion  of 
Bertie  township.  The  greater  part  of  this  territory  is  controlled  by 
The  Provincial  Natural  Gas  Co. 

Another  important  producing  area  is  that  situated  to  the  west  and 
north-west  of  Port  Colborne,  and  which  seems  to  extend  to  the  canal 
bend,  and  take  in  an  area  north  of  Humberstone.  Besides  these  there 
are  other  small  patches  which  are  shown  in  the  sketch  plan. 

In  this  field  the  gas  horizon  is  found  to  be  a  white  friable  sandstone, 
near  the  summit  of  the  Medina  formation.  This  horizon  is  struck  at 
depths  varying  from  710  to  860  feet.  The  field  has  a  decided  dip  to 
the  south,  the  rise  from  the  lake  north waids  being  about  30  feet  to 
the  mile.  The  drift  deposits  vary  from  6  to  40  feet  or  more  in  thick- 
ness. 

The  following  log  which  is  that  of  Well  No.  1  of  the  Provincial 
Natural  Gas  Co.,  bored  on  lot  35,  con.  III,  Bertie  township,  can  be 
taken  as  a  type  for  the  wells  of  the  field. 

Surface 2  feet. 

Dark-gray  lime 23    "     Comiferous. 

Dolomites,  shales  and  gypsum..  390    "     Onondaga. 

Grey  dolomite 240    ^'     Guelph  and  Niagara. 

Black  shales 50    "     Niagara. 

White  crystalline  dolomite 30    "     Clinton. 

Sandstones  and  shales ill     "     Medina. 

The  gas  is  stuck  in  the  white  sandstone  forming  the  last  16  feet  of 
the  section. 

In  the  hope  of  striking  gas  or  oil  in  the  Trenton,  the  Provincial  Gas 
Go.  bored,  in  1891,  a  well  down  to  that  formation,  but  without  satisfac- 
tory economic  results.  The  record  of  this  well  already  published  in  a 
previous  report  of  the  Section  of  Mineral  Statistics  and  Mines  is  as 
follows : 

Surface  deposits 47  feet  Drift 

Drab  and  grey  dolomites  and 

shales 293    "    Onondaga. 

Grey  and  brown  dolomii^a . .    240    "    Guelph  and  Niagara. 

Black  shales 50    " 

White  and  grev  dolomites. .      30    "    Clinton. 

Sandstones  and  shales 1,000    "    Medina. 

Limestone  and  shales 865    "   Hudson  Biverand  Utica. 

Lim3stone 195    "    Trenton. 

Total  depth 2,720    " 
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Natural  The  exploitation  of  this  field  dates  back  to  1885,  when  gas  w» 

struck  in  Port  Colborne  on  Charlotte  »St.,  through  the  operation  of  a 
local  company.  It  was  immediately  put  to  use  for  lighting  purposes. 
Port  Colborne  was  therefore  the  first  town  in  Canada  to  use  natural 
gas. 

Of  the  companies  now  operating  in  the  Welland  field,  the  Pro- 
vincial Gas  Co.  is  the  largest.  This  company  controls  the  greater 
part  of  the  area  comprising  the  south  eastern  part  of  Humberstons 
and  the  south-western  part  of  Bertie  townships.  It  began  operations 
in  1890,  with  the  object  of  supplying  gas  to  Buffalo.  The  company 
has  at  present  140  wells  sunk,  of  which  seventy  are  producers,  from 
which  Fort  Erie  is  supplied  all  the  year  round,  and  Buffalo  during  six 
months. 

The  average  rock-pressure  of  this  area  at  present  is  about  230 
pounds.  The  depth  at  which  gas  is  struck  is  on  the  average  830  ta 
840  feet. 

The  Mutual  Natural  Gas  Co.  and  the  Producers'  Gas  Co.  control 
the  area  which  lies  immediately  west  of  Port  Colborne  and  extends 
north  of  Humberstone.  These  two  companies  are  under  the  same 
management,  and  are  practically  amalgamated.  The  former  supplies 
Port  Colborne  and  vicinity,  from  the  southern  part  of  the  field,  where 
they  have  twenty  wells,  all  connected  with  the  main,  although  some  of 
the  wells  are  only  very  small  producers.  The  latter  supply  Wellandand 
vicinity  from  the  area  north  of  Humberstone,  where  they  have  five 
good  wells. 

The  gas  rock  is  struck  at  a  depth  of  700  to  750  feet,  and  the  rock- 
pressure  is  about  200  pounds. 

Besides  the  above,  there  are  several  minor  companies  delivering  gas 
to  subscribers  in  Port  Colborne,  Ridge  way  and  Sherkstone.  A  small 
area,  lot  6,  con.  1,  Wainfieet  township,  is  used  to  operate  some 
limekilns  at  that  place. 

Quebec. 

Champlain  County. — In  July,  1899,  a  find  of  natural  gas  in  Cham- 
plain  county,  Champlain  township,  was  reported.    On  investigation, 
however,  it  was  found  to  be  only  a  surface  accumulation.     This  was 
struck  on  lot  503,  while  driving  down  a  l^>inch  pipe  for  water. 
The  layers  passed  through  are  as  follows  : — 

Soil  and  sand 15  feet. 

Clay 75  to  80     " 

Fine  sand  with  salt  water 7     " 

Boulder  clay    . ; 15  to  20  inches. 
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The  gas  was  stniok  in  the  layer  of  sand  which  underlies  the  clay,  q^^^^ 
and  is  probably  a  pocket  of  carburetted  hydrogen.    It  is  inodorous  and 
burns  with  a  yellow  flame. 


NICKEL.  Nickel. 

The  production  of  nickel  in  Canada  in  1898,  in  so  far  as  quantity  is 
concerned,  reached  the  highest  figure  that  has  been  attained  in  the 
history  of  the  industry,  viz. :  5,517,690  lbs.,  or  nearly  2,759  tons. 
Valued  at  33  cents  per  pound,  the  average  final  market  price  of  the 
metal,  the  total  value  of  the  production,  was  $1,820,  838.  Compared 
with  the  previous  year,  the  increase  was,  in  quantity,  1,520,043  lbs., 
or  38  per  cent,  and  in  value,  $421,662,  or  30  per  cent. 

The  total  quantity  of  ore  treated  was  121,921  tons,  consequently 
the  nickel  saved  per  ton  averaged  about  45 '  25  lbs.,  or  2*26  per  cent. 

The  statistics  of  nickel  production  since  1889,  are  given  in  Table  1, 
below,  the  variations  being  shown  graphically  in  Table  E. 


Table  1. 

Nickel. 

Annual  Production. 

Production 

Calendar  Year. 

Pounds  of  nickel 
in  matte. 

Final 

Average 

Market 

price  per  lb. 

New  York. 

Value. 

1889 

1890 

♦830.477 
1,435J42 

60c 
gfic 

$    498,286 
933,232 
2,775,976 
1,399,956 
2,071,151 
1,870,958 
1,360,984 
1,188,990 
1,899,176 
1,820,838 

1891 

4,626,627  1              60c. 
2,413,717  1              58c. 
8,982,982  i              52o. 
4,907,430  1            3fiks. 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

3,888,525 
3,397,113 
8,997,647 
5,517,690 

35c. 
35c. 
35c 
33c. 

♦  Calculated  from  shipments  made  by  rail. 

The  value  of  the  exports  of  nickel  according  to  the  returns  made  to 
the  Customs  Department,  are  given  in  Table  2.  Taking  the  quantities 
as  given  in  Table  1,  it  will  be  seen  that  the  value  placed  upon  the 
nickel  in  the  matte  at  the  port  of  export  has  been  about  18  cents  per 
pound  for  the  past  two  years. 
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Table  2. 
Nickel. 
Exports.* 

NiCKKU 

Export*. 

Calendar  Year. 

Value. 

1890 

$  89,668 
667.280 
293,149 
629,692 
669,366 
621,783 
668,213 
723,130 

1,019,863 

1891 

1892 

1893      

1894 

1895 

1896 

1897 . 

1898.   .. 

*  Practicallv  all  the  nickel -bearing  ore  and  matte  produced  in  Canada 
is  exported,  tne  apparent  discrepancy^  between  Tables  Nos.  1  and  2  being 
due  to  the  different  basis  of  valuation  adopted  in  the  two  instances. 
Table  1  represents  the  total  final  values  of  the  nickel  produced  in  Canada, 
for  the  years  represented.  In  Table  2  the  worth  of  the  product  shipped 
is  entered  at  its  spot  value  to  the  operators,  and  depends  upon  the  parti- 
cular stage  to  which  they  happened  to  carry  the  process  of  extraction  at 
the  time  <?.(/.,  whether  the  shipments  made  are  raw  ore,  low  grade  matte 
or  high  grade  matte,  etc. 

Table  3. 
Nickel. 
Imports. 


Fiscal  Year. 

Value. 

1890 

$3,154 
3,889 
3,208 
2,906 
3,528 
4,267 
4,787 
4,737 

1891 

1892          

1893 

1894 

1896 

1896          

1897     

1  ono   r  Nickel  anodes 

^^^   tNickel.  * 

Duty. 

10  p.  0. 
Free. 

5,777  1 
106 

S  6,882 

Imports.. 


^Classified  under  the  general  heading  of  minerals  in  the  Trade  and  Navigation 
Report. 

There  has  been  considerable  activity  in  mining  daring  the  year.  The 
Canadian  Copper  Co.  has  pushed  operations,  augmenting  its  plant  by 
the  addition  of  new  smelters,  and  increasing  the  force  employed.       It- 
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TfioKEL.  is  now  capable  of  treating  over  600  tons  of  ore  per  day.     The  mines 

of  the  H.  H.  Vivian  Co.  were  clo8ed  down  daring  the  year,  bat  boring 
operations  were  being  proceeded  with  in  order  to  test  the  various 
properties.  A  new  nickel-copper  property  was  opened  ap  by  Mr.  T. 
M.  Eirkwood,  of  Sadbury,  on  the  south  half  of  lot  8,  con.  3,  town- 
ship of  Garson.  Two  shafts  were  sank  on  the  ore-body,  and  several 
buildings,  were  erected.  About  1,200  tons  of  ore  was  raised,  said  to 
run  4  per  cent  in  nickel  and  about  the  same  in  copper.  The  property 
was,  at  the  end  of  the  year,  taken  over  by  R.  G.  Leckie,  of  Truro, 
Nova  Scotia.  The  mines  of  the  Trill  Mining  and  Manufacturing  Co. 
were  not  worked  during  that  year,  but  the  property  was  leased  to  Mr. 
Joseph  Wharton,  of  Philadelphia,  and  a  quantity  of  ore  in  stock  was 
smelted  and  shipped  to  Camden,  N.  J. 


Petroleum.  PETROLEUM. 

The  production  of  petroleum  as  given  in  the  summary  of  the  Min- 
eral Production  of  Canada  is  calculated  from  the  inspection  returns  of 
the  Inland  Revenue  Department,  and  is  obtained  for  the  calendar  year 
through  the  courtsey  of  that  department.  The  figures  as  published 
for  1898  were,  owing  to  the  incompleteness  of  the  returns,  partially 
estimated.  The  revised  figures  were,  however,  obtained  later  and  give 
the  total  quantity  of  refined  Canadian  oil  inspected  as  11,148,348 
gallons.  Taking  the  ratio  of  crude  to  refined  oil  as  100  to  42,  this  is 
equivalent  to  26,543,685  gallons  of  crude  oil  or  758,391  barrels  of  35 
gallons. 

The  value  of  the  oil  at  $1.40  per  barrel,  the  average  price  for  the 
year,  was  $1,061,747.  The  quantity  of  crude  oil  used  in  the  refineries 
was  25,933,807  gallons,  according  to  direct  returns  from  the  refiners. 

There  were  four  companies  carrying  on  refining  operations  during 
the  year : 

The  Imperial  Oil  Company  (Limited),  Petrolia. 

The  Bushnell  Company  (Limited),  Sarnia  and  Petrolia. 

The  Petrolia  Crude  Oil  and  Tanking  Co.,  Petrolia. 

The  Empire  Oil  Company,  London. 

The  last  two  companies  were  in  operation  for  six  months  only. 

The  total  value  of  refined  products,  illuminating  oils,  etc.,  manufac- 
tured during  the  year  was  $1,825,265  an  increase  over  the  previous 
year  of  $152,836,  but  still  less  than  the  value  attained  in  1896. 
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Table  1  shows  the  production  of  illaminating  oils  and  other  products  Pbtbolbum. 
for  the  past  three  years,  and  Table  2,  the  consumption  of  crude  oil  and  Production. 
<$hemical8. 


Tablb  1. 

Petbolbum. 

Pbodcction  of  Canadian  Oil  Rbfinsbibs. 


Products. 

Calkndab  \EAB8. 

1896. 

1897. 

1898. 

(.Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Illuminating  oils. galls. 
Benzine  and  naph- 
tha            u 

ParaflBne  oils. . .   .     n 
Gas  and  Fuel  oils    n 
Lubricating  oi^^ 

and  tar '.     n 

ParaflBne  wax....  lbs. 
Axle  grease n 

Totals 

11,207,150 

719.453 
1,014,271 
6.788,353 

1,447,455 

1,532,670 

318,928 

1,251,122 

70,733 
132,308 
261,618 

77,109 

76,249 

7,774 

10,493,449 

747,168 

930,490 

6,723.683 

1,148,847 

1.805,365 

227,079 

1.064,130 

71,978 
136,283 
249,615 

62.058 

81,191 

7,174 

11,804,667 

1,229,407 

860,863 

6,399,298 

868,957 
2,522,834 

1,189,871 

120,651 
114,191 
245,101 

53,479 
101,972 

1 

1,876,913 

1,672,429 

1,825,265 

Tablb  2. 

Pbtbolbum. 

Consumption  of  Cbudb  Oil  and  Chbmioals. 


Articles. 

Calkndab  Yeabs. 

1895. 

1896. 

1897. 

1898. 

Crude  petroleum galls. 

Sulphuric  acid lbs. 

Soda 

Litharge „ 

Sulphur II 

24,954,855 

4,919,271 

390,781 

390,573 

78,597 

25,881,095 

5,146,429 

438,058 

361,603 

80,612 

25,488,230 

5,504,411 

479,660 

504,227 

65,349 

25,933,807 

6,761,439 

446,529 

211,546 

35,014 

The  inspection  of  refined  oils  by  the  Inland  Revenue  Department  inspf  ction  of 
affords  a  very  convenient  means  of  approximating  the  production  of  ^"^'^- 
Oanadian  oil  and  of  estimating  the  consumption  both  of  Canadian  and 
imported  oils. 

Table  4  gives  the  statistics  of  inspection  of  Canadian  refined  oils, 
and  shews,  besides  the  quantities  of  refined  oils  inspected,  the  crude 
equivalent  in  gallons,  and  also  in  barrels,  and  the  total  values. 

Table  3  shows  the  details  of  inspection  for  the  calendar  year  1S98 
for  both  Canadian  and  imported  oils. 
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Pbtbolbum. 


iDspeotion  of 
oils. 


Table  3. 

Petroleum. 

Inspection  of  Canadian  and  Imported  Oils,  Calendar  Tear  1898. 


Number 

of 
Packages. 

Inspection 

Approximate 
IM'mnber 

of  Gallons  per 
Package. 

Total  Gallons, 
Canadian. 

Total  Gallons, 
Imported. 

35 
255,654 

147,718 

2 

186 

82,172 

125,047 

Cts. 

25 

10 

10 

5 

5 

52 
42 
42 

10 

10 

5 

5 

■**  10,'737',468*" 

1,820 

"*"6,2b4;i56" 
...   .,, 

20 
"410,866'*' 

1,850 
625^235 

Total 

11,148,348 

6,833,061 

Table  4. 

Pktroleum. 

Canadian  Oils  and  Naphtha  Inspected  and  Corrbsfonding 
Quantities  of  Crude  Oil. 


Calendar 
Year. 


Refined  Oils 
Inspected. 


Crude 


Ratio 


Equiva- 
lent in 


Equivalent  of  Cinidetoj  T>i^V"  , 
cSculated.  I  Refined.  1^^^^^^ 


Average 

Price         Value 
per  Barrel.        of 
of         :Crude  Oil. 
Crude.     I 


1881. 
1882. 
18«3. 
1884. 
1886. 
1886. 
1887. 
18S8. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
1896. 
1897. 
1898. 


Galls. 

6,457,270 

6,135,782 

7,447,648 

7,993,995 

8,225,882 

7,768,006 

9,492,588 

9,246,176 

9,472,476 

10,174,894 

10,065,463 

10,370,707 

10,618,804 

11,027,082 

10,674,232 

10,684,284 

10,434,878 

11,148,348 


Galls. 

12,914,540 
13,635,071 
16,550,328 
19,984,987 
20,564,705 
20,442,121 
24,980,494 
24,332,042 
24,664,144 
26,776,037 
26,435,430 
27,291,334 
27,944,221 
29,018,637 
25,414,838 
25,438,771 
24,844,995 
26,543,685 


100:  50 
100:  45 
100:  45  ; 
100:  40 
100:  40 
100:  38 
100:  38 
100:  38 
100:  38 
100:  38 
100:  38 
100:  38 
lOO:  38 
100:  38 
100:  42 
100:  42 
100:  42 
100:  42 


368,987 
389,573 
472,866 
571,000 
587,568 
584,061 
713,728 


704,690 
795,0.S0 
755,298 
779,763 
798,406 
829,104 
726,138 
726,822 
709,857 
758,391 


«525,aV) 
556,70S 
713,695 
653,6i>tl 

902, ;:« 

1,010,211 

984,43S 

874,255 

835,322 

l,0S6,73g 

1,156,647 

1,011,54^ 

1,061,747  ; 


Table  5  shows  the  details  of  inspection  of  refined  oils  for  the  fiscal 
year,  and  Table  6,  the  number  of  gallons  inspected  both,  Canadian  and 
imported,  and  the  percentage  of  each  in  the  total  for  each  year  since 
1881. 
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Table  5. 

Petroleum. 

Inspection  op  Canadian  and  Imported  Oils,  Fiscal  "Sear  1897-8. 


Number 

of 
Packages. 

InspBction 

Approximate 
dumber 

of  Gallons  per 
Package. 

Total  Gallons, 
Canadian. 

Total  Gallons, 
Imported. 

81 

248,210 

149,420 

•17 

2 

141 

74,330 

120,343 

Cts. 

25 
10 
10 
10 
5 
5 

52 
42 
42 
42 
10 
10 
5 
5 

367 

20 

1,612 

*  *   ■  6,275,640 
357 

1,410 

ijoijis 

371,650 

Total 

10,796,847 

6,880,734 

Petroleum, 


Inspection  of 
oils. 


•Reported  as  mixed  Canadian  and  Imported  Oils  and  assumed  to  contain  equal 
quantities  of  each. 

Table  6. 

Petroleum. 

Total  Amount  of  Oil  Inspected,  Canadian  and  Imported. 


Fiscal  Year. 

Canadian. 

Imported. 

Total. 

Canadian. 

Imported. 

1881 

GaUs. 

6,406,783 

6,910,747 

6,970,650 

7,656,001 

7,661,617 

8,149,472 

8,243,962 

9,546,896 

9,462,834 

10,121,210 

10,270,107 

10,238,426 

10,683,806 

10,824,270 

10,936,992 

10,583,961 

10,506,526 

10,796,847 

Galls. 

476,784 
1,361,412 
1,190,828 
1,142,575 
1,278,115 
1,327,616 
1,665,604 
1,821,842 
1,767,812 
2,020,742 
2,022,002 
2,429,445 
2,641,690 
5,633,222 
5,650,994 
5,807,991 
6,248,743 
6,880.734 

Galls. 

6,883,567 

7,262,159 

8,161,378 

8,798,586 

8,989,732 

9,477,088 

9,909,566 

11,367,237 

11,280,646 

12,141,952 

12,292,109 

12,667,871 

18,325,496 

16,457,492 

16,687,986 

16,341,942 

16,755,269 

17,677,681 

% 

931 
81-4 
85-4 
870 
85-7 
86-0 
83-2 
840 
843 
83-4 
88-6 
80-8 
80-2 
65-8 
65*9 
64-6 
62-7 
611 

%' 

6-9 
18-6 
14-6 
13-0 
14-3 
14-0 
16-8 
160 
15-7 
16-6 
16-4 
19-2 
19-8 
84  2 
34  1 
35*5 
37-3 
38-9 

1882 

1883 

1884 

!  1885 

1  1886  

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

This  table  practically  represents  the  consumption  of  refined  petrol- 
eum in  Canada.     The  increase  has  been  fairly  continuous,  with  a  sudden 
rise  in  the  imported  oil  between  1892  t^nd  1894,  due  probably  to  the 
fact  that  in  1893  the  inspection  fees  for  imported  petroleum  were  re- 
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PflTftOLBUM.  duced  from  25c.,  lOc,  and  5c.  to  10c ,  5c.  and  2 Jo.,  respectively.  The 
Inspection  of  percentage  of  imported  oil  of  the  total  has  steadilj  increased,  reaching 
o'**-  a  maximum  in  1898. 

Similar  statistics  for  the  calendar  years  from  1892  to  1898   being 
available,  the  figures  are  given  below  in  Table  7. 

Table  7. 

pstroleum. 

Total  Amount  of  Oil  Inspected,  Canadian  and  Impobted 


Calendar  Year. 

Canadian. 

Imported 

Total. 

Canadian. !  Imported. 

1892 

1893 

1894 

Galls. 

10,370,707 
10,618,804 
11,027,082 
10,674,282 
10,684,284 
10,434,878 
11,148,348 

Galls. 

2,601,946 
4,520,392 
5,705,787 
5,677,381 
6,106,032 
6,628,361 
6,833,061 

GaUs.        1        %                % 

12,972,668          79  9            20  1    1 
15,139,196          701            29-9 
16,732,869  1        65  9            84  1 
16,851,613          66-3            34  7 
16,790,316          63-6            364 
17,063,239  ;        61-2            38  8 
17,981,409  1        62  0     !        380 

1895 

1896 

1897 

1898 

1                         1 

Kzports. 


Statistics  of  the  exports  and  imports  of  petroleum  and  its  products, 
as  obtained  from  the  Trade  and  Navigation  Reports,  are  given  below 
in  Tables  8,  9,  10,  11,  12.  . 

Table  8. 

Pbtboleum. 

EjtPOBTS  OF  Cbude  and  Repinep  Petroleum. 


Calendar 
Year. 

Crude  Oil. 

Refined  Oil 

Total. 

Gallons.  '    Value. 

i 

GaUons. 

Value. 

Gallons. 

Value. 

1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 

1 

501 

1,119 

13,283 

1,098,090 

337,967 

241,n6 

473,569 

196,602 

235,855 

420,492 

447,356 

311,533 

109,915 

59,282 

83,068 

8,090 

342 

12,831 

9      99 

286 

710 

30,168 

10,562 

9,855 

13,831 

74,542 

10,777 

18,154 

18,575 

13,045 

4,090 

3,286 

8,067 

1,100 

49 

3,006 

446,770 

310,387 

107,719 

53,985 

22,831 

601 

96 

$18,471 

12,945 

3,696 

2,773 

1,044 

101 

4 

585 

1,146 

2,196 

5,297 

10,237 

7,489 

342 

'    12,735 

$104 
100 
394 
518 

2,028 

999 

49 

3,001 
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Tablk  9. 

Petroleum. 

Imports  op  Petroleum  and  Products  ok. 


Petroleum. 


Imports. 


Fiscal  Year. 


1880  . 

1881.. 

1882  . 

1883., 

1884.. 

1885.. 

1886.. 

1887. 

1888.. 

1889.. 

1890.. 

1891. . 

1892.. 

1893.. 

1894  . 

1895. . 

1896.. 

1897.. 


1898 


Oils: 
Mineral — 

(a)  Coal  and  kerosene,  distilled,  purified  or 
refined,  naphtha  and  petroleum,  N.E.S. 

(6)  Products  of  petroleum 

(c)  Crude  petroleum,  fuel  and  gas  oils  (other 
than  naptha,  benzine  or  gasoline)  when 
importer!  bv  manufacturers  (other  than 
oil  refiners)  for  use  in  their  own  fac- 
tories, for  fuel  purposes  or  for  the  manu- 
facture of  gas 

{d)  Illuminating  oils  composed  wholly  or  in 
part  of  the  products  of  petroleum,  coal, 
shale  or  lignite,  costing  more  than  30 
cents  per  gpulon 

(e)  Lubricating  oils  composed  wholly  or  in 
part  of  petroleum,  co:4ting  less  than  25 
cents  per  gallon 


Duty. 


5c.  p.  galL 
5c.       M 


2|c.     II 

25  p.  c 
5c.  p.  gall. 


Gallons. 


687,641 
1,437,475 
3,007,702 
3,08*;,  316 
3,1*)0,282 
3,767,441 
3,819,146 
4,2J)O.003 
4,52:^,056 
4,050,274 
5,075,050 
5,071,386 
5,649,145 
6,002,141 
0,.V'7.108 
7.577,674 
8,005,891 
8,415,302 


Value. 


« 

131,359 
262,168 
398,031 
358,546 
380,082 
415,195 
421,836 
467,003 
408,025 
484,462 
515,852 
498,330 
475,732 
446,389 
439,988 
526,372 
735,913 
697,169 


8,011,240 
147,188 


533 

16,045 
899,305 


9,074,311 


9602,265 
15,983 


58 

5,058 
101,155 


724,519 


H 
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PiTBOLBuii.  Table  10.  • 

Pbtroleum. 
Imports.  Imports  of  Crude  and  Manufactured  Oila,  other  than  Illuminating. 


Fiscal  Year. 


1881... 

1882... 
'  1883... 

1884... 
!  1885  .. 

1886... 

1887... 

1888... 

1889... 

1890  .. 

1891  . 

1892  .. 

1893  .. 
1894... 

.1895.    . 

1896  .. 

1897  . 
1898... 


I 


Gallonfl. 


:.4iM. 

i.oiu. 

:jt47, 
.4SI. 

s< « ►, 
<'4n, 


•  91 
i>90 

488 
,707 
,:-!26 
r.30 
399 
714 
462 
!K)8 

.:m 

199 
749 
s29 
.Vi07 
.<40 
411 
,493 


^  This  table  is  composed  of  items  (b)  and  [e)  of  Table  9. 


Imports. 


Table  11. 

Petroleum. 

Imports  of  Paraffine  Wax. 


Fiscal  Year. 

Pounds. 

Value. 

1883 

43,716 

39,010 

59,967 

62,035 

61,132 

53,862 

63,229 

239,229 

753,854 

733,873 

452,916 

208,099 

163,817 

150,287 

138,703 

103,570 

$5,166 
6,079 
8,123    1 

1884 

1886 

1886 

1887 

7,953    1 
6.796    1 

1888 

1889 

1890 

1891 

4,930 

5,250     1 
15,844     1 
50,275     ! 

1892 

1893 

1894 

48.776    1 
38,935    1 
15,704 

1895 

11,579 

1896 

10,042 
7,946    1 
5,987 

1897 

1898  (Duty,  30  p.  c).. 
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Table  12. 

Petroleum. 

Importb  o*-  Parafftnk  Wax  Candles. 


PffTBOLEUM. 

Imports. 


FiBcal  Year. 

Pounds.     1      Value. 

j 

1880 

10,445 

7,494 

5,818 

7,149 

8,755 

9,247 

12,242 

21,364 

22,064 

8,038 

7,233 

10,598 

9,259 

8,351 

10,818 

19,448 

25,787 

25,114 

60,802 

$2,269 
1,683 
1,428 
1,734 
2,229 
2,449 
2,587 
3,611 
2,829 
1,337 
1,186 
2,116 
1,952 
1,735 
1,685 
2,541 
4,072 
2,929 
4,427 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898...  Duty  25  p.  c. 

The  average  closing  prices  per  barrel  for  crude  oil  on  the  Petrolia 
Oil  Exchange  are  given  in  Table  13  below.  There  was  no  variation  in 
the  price  in  1898,  it  having  remained  constant  at  $1.40  per  barrel. 

Table  13. 
Petroleum. 
Average  Closing  Prices  for  Crude  Oil  on  Petrolia  Oil  Exchange.  Prices. 


Months. 


Calendar  Years. 


January'  . 

February 

March 

April 

May 

June 

July 

August  .    . 
September. 

October i     1 

November. 1. 

December 1 .  ISJ 


The  Year 1 
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Pktrolecm.  jvxr^  T.  Deals  furnishes  the  following  remarks  on  the  oil  industry  of 

Ontario,  based  on  notes  made  by  him  in  the  field  during  1898. 

During  the  first  part  of  1898  oil  refining  was  carried  on  by  five 
different  companies,  operating  six  refineries.  These  six  concerns 
were  subsequently  merged  into  two  and  finally  into  one. 

The  main  feature  of  the  oil  industry  in  1898  was  the  consolidation 
of  the  oil  refining  interests  into  one  company,  which  took  the  name  of 
"  The  Imperial  Oil  Company."  This  took  place  in  the  fall,  the  Imperial 
Oil  Co.  purchasing  all  the  refining  plants  of  Fetrolia  and  Samia.  The 
oil  refining  interests  were  formerly  centered  in  Fetrolia,  where  four 
large  refining  plants  were  situated.  The  industry  has  now  its  seat  in 
Samia,  where  the  company  is  operating  the  works  of  the  Bushnell  Oil 
Co.  Samia,  which  lies  about  sixteen  miles  north-west  of  Fetrolia,  is 
claimed  to  be  better  situated  to  carry  on  the  work  ;  being  on  the  River 
St.  Clair,  at  the  head  of  Lake  Huron,  it  affords  much  greater  shipping 
facilities,  and  the  Bushnell  works  are  by  far  the  best  equipped  to  work 
economically.  In  consequence,  the  oil  refining  industry  has  practically 
been  transferred  from  Fetrolia  to  Sarnia.  Some  work  which  was  begun 
in  some  of  the  Fetrolia  plants  at  the  time  of  the  purchase  is  being 
finished  there,  but  it  is  intended  as  soon  as  this  is  done,  to  close  down 
all  the  Fetrolia  works  and  to  concentrate  the  industry  in  Sarnia. 

Fetrolia,  however,  is  the  natural  centre  of  the  crude  oil  produc- 
tion interests.  The  crude  oil  is  gathered  and  tanked  there  from  the 
different  parts  of  the  field  and  sent  to  Sarnia.  Fractically  all  the  oil 
is  shipped  from  Fetrolia  to  Sarnia  by  a  pipe  line  sixteen  miles  long  and 
three  inches  in  diameter,  which  is  owned  by  the  Imperial  Oil  Co. 

The  oil  field  of  Fetrolia  contains  about  7,000  wells,  which  are 
owned  by  some  two  hundred  producers.  The  oil  is  pumped  from  an 
average  depth  of  465  feet,  by  engines,  each  of  which  works  several  wells, 
the  power  being  transmitted  hundreds  of  feet  by  a  very  ingenious 
contrivance  of  horizontal  wooden  rods  which  actuate  the  walking- 
beams  of  the  pumps.  The  direction  of  the  transmission  of  power  is 
changed  when  needed  by  horizontal  cranks.  An  engine  of  fifty  H.P. 
can  pump  about  1 75  wells,  each  well  producing  on  an  average  one- 
quarter  of  a  barrel  per  twenty-four  hours.  The  oil  is  gathered  into  a 
central  tank  which  varies  in  size  with  the  number  of  wells  it  receives. 
From  these  it  is  either  transhipped  by  teams  to  one  of  the  refinery's 
receiving  stations,  or  else  pumped  to  a  central  tank  in  Fetrolia,  bj 
means  of  pipes  laid  by  the  Tanking  Company  through  the  oil-fields,  and 
for  the  use  of  which  pipes  a  small  charge  per  barrel  pumped  is  made. 
In  this  case  each  producer  pumps  separately  from  the  tank  on  hi? 
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area,  into  the  company's  central  tank,  where  the  quantity  is  registered.  Pbtrolkum. 
From  Petrolia  the  oil  is  sent  to  Sarnia  by  the  Imperial  Co.'s  pipe  line. 

The  Tanking  Company  has  62  miles  of  pipe  for  the  purpose  of 
gathering  the  crude  oil  from  the  producers'  tanks  into  one  central 
tank.  Their  line  extends  to  Oil  Springs  and  Oakdale.  The  charge  of 
the  Tanking  Co.  for  the  use  of  their  pipe-line  varies,  according  to  the 
distance  and  the  quantity  sent  from  each  area,  from  two  cents  to  thirty- 
seven  cents  a  barrel,  this  latter  price  being  paid  to  send  the  oil  from 
Oakdale  which  is  about  sixteen  miles  from  Petrolia  and  a  not  very 
large  receiving  centre. 

The  tanks  at  Petrolia  are  dug  in  the  blue  Erie  clay  which  is 
perfectly  impermeable.  They  are  lined  with  pine  sticks  for  the  pur- 
pose of  preventing  the  sides  from  caving  in.  These  reservoirs,  of  which 
there  are  fifty,  have  a  storage  capacity  of  8,000  barrels  each,  or  a  total 
storage  capacity  of  400,000  barrels. 

The  Imperial  Oil  Co.  has  also  several  receiving  stations  in  the 
Petrolia  field,  to  which  the  producers  take  their  crude  oil. 

The  oil-producing  areas  of  Ontario  are  confined  to  that  part  of  the 
province  which  comprises  Lambton  county  and  the  township  of  Zone, 
in  Kent  county.  Within  these  limits  there  are  six  producing  fields, 
differing  much  in  size  and  importance.  These  separate  oil  pools  are 
shown  on  the  accompanying  sketch  map,  which  gives  an  idea  of  their 
relative  sizes. 

The  list  of  the  six  fields  with  the  approximate  number  of  producing 
wells  in  each  is  given  below  : — 

Petrolia  field about  7,000  wells. 

Oil  Springs n      1,600     »f 

Bothwell .f         150     .. 

Euphemia «.  90     n 

London  Road   n  70     »i 

Dawn II  60     n 

The  principal  fields  are  at  Petrolia  and  Oil  Springs,  their  respective 
production  approximating  45,000  and  12,000  barrels  a  month. 

The  oil  is  in  every  case  found  in  the  Corniferous  limestone,  and  the 
different  producing  areas  represent  local  dome-structures  on  the  main 
anticlines,  which  afford  good  reservoirs  for  the  accumulation  of  oil. 

The  oil  obtained  in  Lambton  county  is  dark  brown  in  colour  and 
has  a  gravity  of  31  to  35  Beaum^.  It  differs  very  much  from  the  oils 
of  the  United  States,  in  that  its  sulphur-content  is  much  higher.  The 
United  States  crude  oil  does  not  usually  contain  more  than  five- tenths  per 
cent  of  sulphur,  whereas  the  Canadian  oil  runs  as  high  as  two  and  a 
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Pjptbolbum.  half.  This  makes  it  much  more  difficult  to  refine,  but  by  modem 
methods  it  is  claimed  that  the  complete  elimination  of  the  sulphur  can 
be  efiected,  and  that  the  oil  may  be  made  equal  in  quality  to  the 
United  States  product. 

Petrolia  Field, — The  producing  area  of  the  Petrolia  centre  is  about 
two  miles  wide  by  twelve  miles  in  length  in  a  direction  W.  N.  W.  and 
E.  S.  E.  from  the  town  of  Petrolia. 

The  oil-bearing  strata  are  encountered  at  460  to  480  feet  from  the 
surface,  in  the  Ck)rniferous  limestone,  which  is  found  in  every  case  to 
be  overlain  by  the  Hamilton  limestones  and  shales,  the  latter  affording 
the  impermeable  cover  required  for  the  accumulation  of  the  oil.  The 
average  depth  of  the  wells  is  465  to  470  feet,  and  the  strata  traversed 
by  the  drill  are  very  similar  in  various  parts  of  the  field.  The  follow- 
ing log  of  a  well,  sunk  to  a  greater  depth  than  usual  for  the  purpose 
of  testing  the  formation,  may  be  taken  as  typical  of  the  area  : — 


Surface 104  feet. 

LimeBtone 40 

Shale 130 

Limestone 15 

Shale 43 

Limestone 68 

.1        soft 40 

"        grey 25 

135 

•I        hard,  white  500 

Gypsum 80 

Salt  and  shale 105 

Gypsum 80 

Salt  and  shale 140 


Hamilton. 


Gomiferous. 

With  hard  streaks  of  sandstone  from 
2  to  3  feet  in  thickness. 

Onondaga.    Including  the  Oriskany, 
if  present. 


Total  depth 1,506  feet. 

The  crown  of  the  dome  which  forms  the  Petrolia  field  seems  to  be 
located  about  the  north-west  comer  of  Petrolia  city,  at  which  place 
the  surface  of  the  Hamilton  formation,  overlying  the  petroliferous 
strata,  has  been  eroded  away,  forming  a  plateau  underlying  the  drift, 
of  about  two-thirds  of  a  mile  in  diameter  from  the  edges  of  which  the 
rock  dips  on  all  sides.  According  to  a  Petrolia  driller,  a  stratum 
which  was  struck  at  340  feet  beneath  the  surface  on  lot  13,  con.  XL, 
Enniskillen  township,  was  encountered  sit  382  feet  on  lot,  con.  XII., 
which  would  give  a  fall  of  42  feet  in  this  distance  of  a  little  over  four 
miles. 

Oil  Springs  Field, — The  Oil  Springs  field  is  about  800  acres  in  area 
and  more  circular  in  shape  than  the  Petrolia  field.  The  two  are 
divided  by  a  very  distinct  synclinal,  revealed  by  borings,  which  of 
course  proved  unproductive  of  oil.  Immediately  beneath  the  drift  are 
found  the  Portage  shales  which  are  underlain  by  the  Hamilton  forma* 
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tion.     The  oil-bearing  stratum  is  struck   at  about  370  feet  from  the  Pktrolrum. 
surface.     This  field  was  first  opened  in  1862,  and  has  produced  con- 
tinuously ever  since.   The  present  monthly  production  of  about  12,000 
barrels,  is  all  shipped  to  Petrolia  by  the  Tanking  Go's,  pipe  line. 

BothioeUfidd, — Of  the  minor  pools  the  Both  well  field,  situated  in 
Zone  township,  Kent  county,  has  at  present  the  greatest  production. 
It  runs  parallel  to  the  River  Thames  and  is  about  three  miles  long  by 
half  a  mile  wide.  The  whole  production  amounting  to  some  4,000 
barrels  a  month  is  shipped  by  car  to  Sarnia. 

The  field  was  opened  and  worked  early  in  the  60's  but  subsequently 
abandoned  after  the  discovery  of  the  more  prolific  pools  of  Petrolia 
and  Oil  Springs.  In  1896,  however,  a  revival  took  place  and  there  are 
now  over  150  wells  producing. 

Lately  a  subsidiary  pool  was  struck  to  the  west  of  the  main  one, 
the  position  of  which  seems  to  indicate  a  continuation  of  the  Both  well 
field. 

JSuphemia  Field,  This  is  situated  in  Euphemia  township.  So  far 
the  proved  producing  area  is  but  small,  being  confined  to  lots  26  and 
27,  con.  IV.  The  production  is  about  five  hundred  barrels  monthfy  ; 
this  is  partly  teamed  to  Bothwell  where  it  is  shipped  by  rail  to  Sarnia, 
and  partly  teamed  to  the  Tanking  Co.'s  station  at  Oakdale. 

Davm  Field,  In  Dawn  township  a  new  producing  area  was  opened 
in  1897.  The  limits  of  the  pool  are  not  yet  very  well  defined,  but  the 
highest  point  of  the  dome  seems  to  be  on  lot  17,  con.  XII,  according 
to  Dr.  Fairbank  of  Petrolia,  who  has  large  interests  in  this  new  field, 
and  who  is  developing  it  systematically.  The  production  is  about  600 
barrels  a  month.  This  is  sent  to  the  Oakdale  receiving  station 
although  a  small  part  is  teamed  to  Bothwell. 

London  Road  Field.  The  latest  addition  to  the  producing  territory 
is  a  small  area  north  of  the  London  Road,  which  was  opened  in  1898 
by  Mr.  Fleming.  The  sinking  of  weils  is  being  pushed  very  actively, 
but  the  discovery  is  as  yet  too  recent  to  justify  any  prediction  as  to 
its  importance. 

Kent  County, — In  1896  Mr.  D.  A.  Gordon,  of  Wallaceburg,  began 
sinking  a  well  near  the  town,  on  lot  5,  con.  I  of  the  Gore  of  Chatham, 
in  the  hope  of  finding  oil,  which  he  uses  as  fuel  for  the  reverberatory 
furnaces  of  his  glass  factory.  The  well  however  proved  dry.  It  was 
sunk  down  to  2,365  feet,  at  which  depth  is  was  abandoned.  Samples 
of  drillings,  down  to  a  depth  of  2,100  feet  were  kindly  sent  to  the  Geo- 
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Petroleum,     logical  Survey  department  by  Mr.  Gordon.     They  were   examined  by 
Dr.  H.  M.  Ami,  who  gave  the  following  interpretation  of  the  log: — 

Sand,  clays  and  boulder  days  140  feet. 

Limestones  and  shales,  to 685    n  Chemung. 

Shales  and  limestonesi  to 850    u  Hamilton. 

Limestone,  light  coloured,  to 1,000    u  Comiferous. 

Fine  gprained  dolomites  and  gypeifr-  / 1,700    »  Lower  Helderbexy 

ouN  dolomites,  to \  Onondagaand  Sauna. 

Dolomite 1,820    n  Guelph. 

Limestone 1,925    n  Niagara. 

Shales,  calcareous  and  arenaceous. .  .2,020    n  Clinton. 

Sandstones,  shales 2,085    n  Medina. 

Mr.  Gordon  is  now  boring  another  well  in  Chatham  township,  about 
six  miles  E.  S.  E.  of  Wallaceburg.  At  this  place,  according  to  his  ob- 
servations, the  upper  300  feet  of  the  rock  of  the  Wallaceburg  section 
seem  to  have  disappeared  and  the  boring  to  have  started  300  feet  lower 
in  the  geological  scale.  The  difference  of  level  between  the  two  wells 
is  4  to  5  feet.  The  Wallaceburg  well  being  10  to  12  feet  above  the 
level  of  Lake  St.  Clair  and  the  second  one  6  to  8  feet. 

Essex  County, — In  this  county,  Mr.  N.  A.  Coste,  of  Amherstburg, 
had  a  deep  well  sunk,  which  reached  the  Trenton  at  2,150  feet^  and 
was  stopped  at  2,450,  or  300  feet  into  this  formation.  At  this  depth 
a  light  show  of  oil  and  gas  was  noticed.  The  well  is  situated  in  the 
township  of  Colchester  South,  on  lot  64,  con.  1,  on  the  Woodbridge  farm, 
f  of  a  mile  from  the  lake  and  about  40  feet  above  its  level.  The  log  of 
this  well  was  interpreted  as  follows  by  Mr.  E.  Coste  : — 

Thickne««.  Formation. 

Soil 110  feet. 

Limestone  and  Dolomite, 

with  Gypsum  beds ....  800     "  Onondaga. 

Porous  Dolomites 215     **  Guelph  and  Niagara. 

Limestone 155     •*  Clinton. 

Shales  and  Limestone .  . .  285     *'  Medina. 

"  "        .  350     "  Hudson  River. 

Shales 235     «  Utica. 

Limestone 300     **  Trenton. 

Total  depth 2,450     " 

On  completion  of  this  well,  a  second  one  was  started,  distant  one 
mile  N.E.  from  No.  1,  and  about  1}  miles  from  the  lake  shore.  In 
July,  1899,  the  well  was  down  1,334  feet.  In  this  well  the  first  salt 
water  was  struck  some  25  feet  deeper  than  in  No.  1,  and  from  obser- 
vations it  would  appear  that  the  rocks  have  a  decided  dip  to  the  north. 
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Quebec. 

Gaspe  Region, — In  this  region  the  Petroleum  Oil  Trust,  according 
to  the  Provincial  Mining  Engineer,  have  been  goin^  on  with  develop- 
ment and  preparatory  work.  Oil  of  good  quality  has  been  struck,  but 
it  remains  yet  to  be  proved  whether  it  exists  in  paying  quantities. 


Petroleum. 


PHOSPHATE  {Apatite.)  Phosphate. 

The  statistics  of  phosphate  production  are  given  in  Table  1  and  the 
exports  in  Table  2,  below.  Only  a  small  production  is  reported  for 
1898. 

Table  1. 
Phosphate. 
Annual  Production.  Production. 


Calendar  Year.       j       Tons. 

1 

Average 

Value  per 

ton. 

Value. 

188(J 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

20,495 
23,690 
22,485 

:so,988 

31,753 

23,588 

11,932 

8,198 

6,861 

$14.85 
13.50 
10.77 
10.21 
11.37 
10.24 
13.20 
8.65 
6  00 

$304,338 
319,815 
242,285 
316,662 
361,045  , 
241,603  , 
157,424  ! 
70,942 
41,16() 
9,566 
3,420 
3,984 
3,665 

1895 

1896 

1897  

1,822  1             5.25 
570                6.00 
908                4.39 
733                5.00 

1898 

This  industry  has  been  practically  dead  for  some  years  owing  to  the' 
low  prices  for  the  mineral  consequent  on  the  competition  of  the  cheaply 
mined  phosphates  from  the  Southern  States  and  other  sources.  These 
practically  debar  the  Canadian  product  from  entering  the  European 
and  United  States  markets  at  a  figure  profitable  to  the  producer.  In 
fact,  Tennessee  phosphate  of  high  grade  is  now  being  used  at  Bucking- 
ham, Quebec,  the  former  headquarters  of  the  industry,  in  the  manu- 
facture of  phosphorous  by  the  electric  method  now  carried  on  there. 
For  this  purpose  and  for  the  manufacture  of  superphosphates  in 
Canada  there  is  a  small  local  demand. 
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Phosphate. 


Exports. 


Tablb  2. 

Phosphate. 

Exports. 


Calendar  Year. 

Ontario. 

Quebec. 

1 
Totaln. 

1 

Tons. 

•Value. 

Tons. 

♦Value. 

Tons. 

♦Value. 

1878 

1879 

1880 

1881 

824 

1,842 

1,387 

2,471 

668 

50 

763 

434 

644 

705 

2,643 

3,547 

1,866 

1,551 

1,501 

1,990 

1,980 

$12,278 

20,565 

14,422 

36,117 

6,338 

500 

8,890 

5,962 

5,816 

8,277 

30,247 

38,833 

21,329 

16,646 

12,544 

11,650 

10,560 

9,919 

6,604 

11,673 

9,497 

16,585 

19,666 

20,946 

28,535 

19,796 

22,447 

16,133 

26,440 

26,591 

15,720 

9,981 

6,748 

3,470 

250 

299 

165 

702 

$195,831 

101,470 

175,664 

182,339 

302,019 

427,168 

416,350 

490,331 

337,191 

424,940 

268,362 

355,935 

478,040 

368,015 

141,221 

56,402 

29,610 

2,500 

2,990 

400 

8,000 

10,743 

8,446 

13,060 

11,968 

17,153 

19,716 

21,709 

28,969 

20,460 

23,152 

18,776 

29,987 

28,457 

17,271 

11,482 

7,738 

5,450 

250 

300 

235 

723 

i 

$208,109 
T22,aS5 
190,066 
218,456 
308,867 
427,668 
424,240 
496,293 
343,007  . 
433,217 
298,609 
394,768 
499,369 
384,661 
153,766 
67,952 

1882 

1883 

1884 

1886 

1886 

1887 

1888 

1889 

1890 

1891 

!  1892 

1893 

1894 

1896 

40,170 
2,500 

1896 

1897 

1898 

1 

70 
21 

5 
450 
240 

2,995 

850 

8,240 

♦  These  values  do  not  oomi>are  with  those  in  Table  1  above,  the  spot  value  being 
adopted  for  the  production  whilst  the  exports  are  valued  upon  quite  a  different 
basis. 


Precious 
Metals. 


Gold. 


PRECIOUS  METALS. 

The  precious  metals,  gold  and  silver,  are  considered  together,  as  in  the 
past,  for  the  reason  that  they  often  occur  as  constitutents  of  the  same 
ores. 

GrOLD. 

The  main  feature  of  the  gold  production  for  the  year  was  the  large 
output  from  the  Yukon  placers,  causing  an  increase  in  the  total  gold 
production  of  the  Dominion  of  no  less  than  $7,748,404  or  over  128 
per  cent.  In  1897  the  production  was  $6,027,016  and  formed  about 
21  per  cent  of  the  total  mineral  production  of  the  Dominion,  while  in 
1898  the  output  reached  $13,775,420  and  constituted  over  35  per 
cent  of  the  total  mineral  value,  making  it  considerably  the  most 
important  mineral  produced  in  the  country  in  respect  of  value,  coal 
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being  the  next  in  importance  credited  with  21  per  cent  of  the  total.  Prboiocs 
In  1896  and  1897  gold  was  second  in  the  list  in  relative  importance. 

Of  the  various  districts  in  which  gold  mining  is  carried  on  increases  Gold, 
are  shown   in    Quebec,    Ontario,  British  Columbia  and  the  Yukon 
district,  while  slight  decreases  have  to  be  recorded  for  Nova  Scotia  and 
the  Saskatchewan  district  of  the  North-west  Territories. 

In  Nova  Scotia,  the  production  in  1898  was  greater  than  in  any 
preceding  year  with  the  exception  of  1897,  and  less  than  1897  by  only 
$23,575  or  4  per  cent. 

Ontario  shows  the  largest  percentage  increase  over  the  previous  year 
of  any  of  the  provinces,  with  the  exception  of  the  Yukon.  The  out- 
put in  1897  was  $189,294  and  in  1898  $265,889  or  40  per  cent  greater. 

In  British  Columbia,  the  increase  was  only  7*8  per  cent,  the  total 
production  being  $2,939,852,  of  which  77*4  per  cent  was  obtained  from 
vein  mining  and  22*6  per  cent  from  placer  mining.  There  was  a  larger 
increase  in  the  gold  obtained  from  placer  mining  than  in  that  obtained 
from  lode  mining,  the  former  being  25  per  cent  and  the  latter  a  little 
over  3  per  cent. 

The  various  provinces  contributed  to  the  Dominion  total  in  approxi- 
mately the  following  proportions  :  Yukon  district,  72  per  cent ;  British 
Columbia,  21  per  cent ;  Nova  Scotia  nearly  4  per  cent  and  Ontario 
nearly  2  per  cent. 

Table  1. 
Precious  Mktals. 
Gold— Annual  Pboddction  in  Canada. 


Production. 


I 


Calendar  Tear. 


1887 
1888  , 
1889 
1890, 
1891 

1892  , 

1893  , 

1894  , 
1895 

1896  . 

1897  , 

1898  , 


*0unce8. 
Fine. 


Value. 


57,465 

53,150  i 

62,658 

55,625 

45,022 

43,909 

47,247 

54,606 

100,806 

133,274 

291,582 

666,445 


1,187,804 

1,098,610 

1,295,159 

1,149,776 

930,614 

907,601 

976,608 

1,128,688 

2,083,674 

2,754,774 

6,027,016 

13,775,420 


*  Calculated  from  the  values  at  the  rate  of  $20.67  per  ounce. 
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Table  2. 

Prboioub  Mstalb. 

Pboduotion  by  Pbovincks  and  Districts,  Calendar 
Year  18»8. 


Provinces.                       |       p.^^ 

1 

Value. 

Nova  Sootia    (b)      26,057 

Quebec :(a)           294 

Ontario. '(6)      12,864 

North-weet  Territories—                  , 

Saskatchewan  (estimated)    (a)        1,209 

Yukon  District  (estimated) (a)    483,793 

British  Columbia. ic)    142,228 

$  538,590 
6,089  ' 
265,889 

25,000 

10,000,000 

2,939,852 

Total 666,445  1  $13,775,420 

*  Calculated  from  the  values  at  the  rate  of  $20  67  per  oimce. 

(a)  Placer  gold. 

(6)  Gold  produced  in  treating  free  milling  ores. 

(c)  As  follows  :  Gold  from  placer  mining    $   664,891 

M  II      vein         11         2,274,%! 


$2,939,852 


Nova  Scotia.    NovA  Scotia. 


The  statistics  of  gold  production  in  Nova  Scotia  are  given  in  Tables 
3,  4,  5  and  6.  Table  3,  shows  the  annual  gold  output,  Table  4  the 
tons  of  quartz  crushed  and  the  average  yield  per  ton.  In  table  5  the 
total  production  of  each  district  from  1862  to  the  end  of  1898  is 
exhibited  as  well  as  the  average  yield  per  ton,  and  Table  6  shows  the 
amount  of  ore  crushed  and  the  yield  per  district  for  1898. 

Although  the  gold  recovered  in  1898  was  leas  than  that  in 
1897  by  4  per  cent,  the  quantity  of  quartz  crushed  was  greater,  the 
increase  being  9,582  tons  or  13  per  cent.  The  average  gold-oontent 
per  ton  of  the  ore  crushed  in  1898  was  thus  6  dwts.  16  grs.  or  $6.50, 
while  in  1897  it  was  7  dwts.  21  grs.  or  $7.68. 

The  production  of  about  17  different  districts  is  shown,  there  being 
54  mines  and  43  mills  represented.  Three  of  the  largest  districts  viz., 
Brookfield,  Sherbrooke  and  Stormont,  produced  over  58  percent  of  the 
total,  while  seven  others,  Leipsigate,  Malaga  Barrens,  Montague,  Old- 
ham, Tangier  and  Uniacke  produced  firom  1,000  ozs.  to  2,000  oza.  each, 
accounting  for  nearly  28  per  cent  more.  The  average  returns  per  ton 
of  ore  for  the  different  districts  varies  from  2  dwts.  15  grs.  or  $2.56 
for  Caribou  to  2  oz.  7  dwts.  2  grs.  or  or  $45.90  for  Gold  River. 
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Table  3. 

PBEOIOUS  METAL8. 

Gold  :— Nova  Sootla— Annual  Production. 


Calendar  Year. 

Value. 

Calendar  Year. 

Value. 

1862 

S141.871 

1  1881 

$209,766 
275,090 
301,207 
313,654 

1863 ;    272,448 

1864 1    890,349 

1866 ,    496.357 

1882 

1883. 

1884 

1866 

1867 

1868 

1869 

1870 

1871 

1872 

1873. 

1874 

1875 

1876 

491,491 
682,563 
400,655 
348,427 
387,892 
374,972 
255,349 
231,122 
178,244 
218,629 
233,685 
329,205 
245,253 

1885. 

1886. . . 

482,971 
455,664 
413,631 
436,939 
510,029 
474,990 
451,503 
389,966 
381,095 
389,888 
453,119 
493,568 
562.166 
538,590 

1887 

1888 

1889 

1  1890 

1  1891 

;  1892. 

1893 

'18^ 

1895 

1896 

1897 

1877 

1878 

1879 

268,328 
257,823 

,  1898 

1880 

1 

Table  4. 

Precious  Metals. 

Gold  :— Nova  Scotia,  Ore  Treated  and  Yield  of  Gold  per  Ton. 


Calendar  Year. 


1863 

1864 

1865 

1866.     ... 

1867 

1868 

1869 

1870 

1871 

1872 

1873...... 

1874 

1875 

1876 

1877 

1878 

1S79 

1880 


Tons 
Treated. 


6,478 
17.000 
21,431 
24,421 
32,157 
31,384 


35,144 
30,824 
30,787 
17,089 
17,708 
13,844 
14,810 
16,490 
17,369 
17,989 
16,986 
13,997 


Yield  of 

Gold 
per  Ton. 


•21-91 
16  02 
18-21 
20  32 
16-28 
16-96 
12-41 
19-91 
12  66 
1217 
14-94 
1306 
12-87 
14-76 
1608 
18-96 
18  63 
16-83 
18  42 


Calendar  Year. 


Tons 
Treated. 


I  1881 
1882 
1883 
1884 
1885 
1886 
1887, 
1888 
1889 
1890 
1891. 
1892. 
1898. 
1894. 
1895. 
1896. 
1897. 
1898. 


16,656 
21,081 
25,954 
25,186 


29,010 


36,178 
89,160 
42,749 
36,861 
82,552 
42,.^54 
65,867 
60.600 
69,169 
73,192 
82.774 


Yield  of 

Gold 
per  Ton. 


$12-66  , 
13  04 

11  eo  I 

12  44 ; 

14-96  I 
16-70  ■ 
12-81  [ 
1208 
13  02 

11  11 

12  42  , 
11  98  : 

8-99  1 
704 
7-47  : 
713  ' 
7-68 
6-50 
I 
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Gold  :— Nova  Sootia. 


Table  5. 
pRBCious  Metals. 

PBODUCnON  O*'  THE  DIFFERENT  DISTRICTS  FROM 
TO  1896  INCLUSIVE. 


Prsoious 
Metals. 

Gold. 

Nova  Sootia. 


Districts. 


Tons  of 

Ore 
Crushed. 


Total  Yield. 


Oz. 


Dwts. 


Grs. 


Value 
at  919.50 
per  Oz. 


Average 

Yield 

per  Ton 

of 
2,000  lbs. 


Brookfield 

Caribou 

Central  Rawdon 

Fifteen-Mile  Stream. 

KiUag 

Jjake  Catcha 

Malaga 

Montague 

Oldham. 

Renfrew 

Salmon  River  

Sherbrooke 

Stormont 

Tangier 

Uniacke 

Waverly 

Wine  Harbour 

Whitebum. 

Unproolaimed 

Totals 


33,888 
107,460 
18.340 
40,280 
1,C27 
13,237 


23,451 

45,551 

48,576 

84,028 

211,714 

149,605 

35.743 

55,075 

119,954 

44,837 

7,368 

64,046 


1,122,963 


18,884 
40,234 
10,121 
18,132 
1.527 
11,591 
16,606 
38,858 
50,405 
34,022 
31,966 
136,146 
57,908 
21,395 
38,190 
60,939 
30,013 
10,213 
47,550 


12 

10 

11 

18 

16 

7 

4 

11 

4 

1 

18 

9 

14 

2 

18 

ii 

18 

8 


4 

5 
21 

5 
12 

7 
21 
10 
20 

2 
19 
10 
23 

2 

8 
19 

6 
20 

1 


368,260 
784,573 
197,871 
363.587 
29,793 
226,032 
323,821 
747,992 


663,430 

623,355 

2,654,856 

1,129,220 

417,205 

744,723 

1,188,311 

585.266 

199,172 

927.233 


674,209   15 


23 


13,147,091 


S  cts. 

10  88 

7  30 
14  80 

8  78 
29  00 
17  07 
13  69 
31  90 
21  68 
13  66 

7  42 

12  54 
7  55 

11  67 

13  52 

9  91 

13  05 
27  03 

14  47 


11  71 


10 
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Table  6. 

Precious  Metals. 

Gold  :— Nova  Scotia  District  Details— Calendar  Year  1898. 


Districts. 


I 


Brookfield 3 

Caribou ,  6 

Fifteen-  Mile  Stream . . . . '  2 

Gold  River 3 

Kemptville 1 

Killag 2 

Lake  Catcha 2 

Leiijsigate 2 

Malaga  Barrens 1 

Montague 3 

Oldham 1 

Sherbrooke 4 

Stomiont. 8 

Tangier 2 

Uniacke 4 

Waverly 1 

Wine  Harbour 2 

Other  districts 7 


Totals  and  averages. . .  •  54 

I 


Tons  of 

Ore 
Crushed. 


Total  Yield  of 
Gold. 


8,196 

5,724 

3,875 

307 

158 

265 

696 

3,772 

745 

1,925 

5S9 

17,893 

a3,287 

960 

1,972 

5i>2 

891 

937 


43  I       82,774 


Oz.    Dwt.  Grs. 

2,659 

756 

648 

723 
65 

337 

480 
1,478 
1,143 
1,027 
1,085 
5.575 
7,870 
1,192 
1,746 

377 

207 

245 


9  6 

12  .. 

2  4 

19  .. 

11  .. 

9  11 

6  .. 

!!  20 

..  8 

14  16 

14  2 

19  .. 

10  18 


Average 

Yield  of  Gold 

per  Ton. 


Oz.  Dwt.  Grs. 


6 
2 

3 
7 
8 
6 
13 


2 
8 
13 


16 

17 

2 


27,620    13 


11 
15 
8 
2 
8 
11 
19 
20 
10  16 
10      16 


16 

20 

6 

5 

4 

17 

4 

20 

17 

17 

12 

23 

4 

15 

5 

5 

16 


QUKBKC. 

Oold  mining  in  Quebec  which  has  been  carried  on  in  the  alluviums 
and  auriferous  gravels  of  the  river-valleys  in  a  restricted  area  of  the 
Eastern  Townships  has  been  of  a  very  uncertain  and  variable  nature 
in  the  character  and  extent  of  its  returns,  as  shown  by  the  figures  in 
the  accompanying  Table  7. 

Table  7. 

Precious  Meials. 

Gold  :— Quebec,  Anxual  Production. 


Calendar  Year.          Value. 

1 

Calendar  Year. 

Value. 

i 

1877 $12,067  , 

1878 17,937 

1879 1          23,972 

1880 33,174 

1881 56,661  ; 

1882 !           17.09.S  ! 

1888 

13,740 

1,207 

1,350 

1,800 

12,987 

15,696 

29,196 

1,281 

3,000 

1889 

1890 

1»U 

1892 

1893 

1883 

1884 

1885 

1886 

17,787 
8,720  • 
2,120 
3,981  1 

1894 

1895 

1896 

1897 

900 

1887 

1,604 

1898 

0,089 

* 
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The  chief  woric  done  in  1898  was  in  the  Chaudi^re  district  on  the  Precious 
Gilbert  River,  by  two  companies,  The  Gilbert  Beauce  Gold  Mining  Ck)m-  * 
panyand  theCompagnieFranco-Canadienne.  The  first  named  company,  q  / 
in  the  summer  of  1897,  obtained  the  right  to  work  lots  15,  16  and  17 
De  Lery  on  the  Gilbert  River  and  began  by  opening  a  trench  and  other 
work  to  drain  the  property.  It  was  on  these  lots  that  several 
well  known  nuggets  had  been  found,  and  the  ground  had  been 
proved  the  richest  in  gold  in  the  district.  It  was  the  intention  of  the 
company  to  get  at  the  old  river  gravels  which  were  believed  to  contain 
goll  in  paying  quantities.  Flumes  were  built  in  the  spring  of  1898  to 
divert  the  course  of  the  river,  and  appear  to  have  given  satisfaction. 
Owing  to  protracted  legal  difficulties,  and  subsequently  to  lack  of  means, 
Mr.  Lock  wood  the  previous  operator  on  this  river,  had  never  been  able 
to  inaugurate  a  proper  system  of  drainage  to  deal  with  the  water  en- 
countered. The  system  then  proposed  by  him  has  now  been  carried 
out,  however,  and  is  said  to  be  working  well.  The  average  yield  of 
the  gravel  is  said  to  be  from  25  to  50  cents  per  cubic  foot. 

The  Compagnie  Franco-Canadienne  began  work  in  July,  1898,  on 
lot  14  De  Lery.  This  company  commenced  operations  on  an  old  shaft 
of  the  American  Gold  Company,  but  after  some  work,  quicksand  was 
struck,  and,  owing  to  the  sinking  of  the  surface,  machinery  and  build- 
ings had  to  be  removed  and  work  was  commenced  on  a  new  shaft. 
This  shaft  is  40  feet  deep,  and  passes  through  2  feet  of  surface  soil,  32 
feet  of  blue  clay,  then  6  feet  of  gravel  overlaid  by  a  thin  layer  of 
cemented  gravel.  A  thickness  of  four  feet  of  this  gravel  is  auriferous. 
Drifts  were  run  to  the  north-west  and  south-east,  but  the  latter,  in  the 
direction  of  the  river,  was  abandoned  at  the  end  of  25  feet  and  the 
work  was  carried  on  in  the  other  direction,  parallel  to  the  line  between 
lots  13  and  1 1,  where  the  auriferous  gravel  continues  in  a  very  regular 
manner  over  a  width  of  from  80  to  300  feet.  Two  feet  of  gravel  and 
18  inches  of  bed-rock  were  washed,  the  remaining  3  feet,  containing 
about  20  cents  to  the  cubic  foot,  is  not  considered  rich  enough  to  wash 
under  present  conditions,  that  is  with  the  rocker.  A  force  of  25 
men  were  employed  night  and  day.  Two  pumps  and  a  steam  hoist 
were  in  use  and  a  special  installation  for  washing  consisting  of  a  large 
box  12  feet  by  4  with  a  perforated  board  at  the  bottom,  serving  instead 
of  riffles,  into  which  the  water  falls  from  a  height  of  about  15  feet 
The  gravel  fro:n  the  mine  is  thrown  into  this  box  where  it  is  partly 
disintegrated  and  then  carried  off  into  the  sluice  a  good  portion  of  the 
gold  remaining  in  the  box.^ 

•Report  on  the  Mines  of  the  Province  of  Quebec,  1898,  by  J.  Obalski,  Provincial 
Mining  Engineer. 
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Mr.  A.  Coupal,  worked  for  about  seven  months  on  the  Ruisseau 
des  Meules  and  obtained  some  nuggets  of  good  size.  Owing  to  diffi. 
culties  with  the  grantee  of  the  mines,  however,  the  works  were  finally 
abandoned.  Considerable  prospecting  was  done  in  Dudswell  and 
Ditton  but  with  small  result  in  so  far  as  returns  are  concerned. 


Ontario.  ONTARIO 

In  Ontario  the  number  of  mines  and  prospects  which  turned  out 
bullion  was  somewhat  greater  than  in  the  previous  year,  and  the  pro- 
duction of  the  larger  mines  considerably  increased.  According  to  the 
returns  received,  the  total  quantity  of  ore  mined  was  56,433  tons  from 
which  there  was  obtained  16,214  crude  ounces  of  bullion  valued  at 
$265,889  or  an  average  value  per  ounce  of  $16.40.  The  value  per  ton 
of  the  ore  treated  varied  from  $3.24  to  $17.52  and  averaged  for  the 
whole  output  $4.71.  In  1897,  the  average  value  per  ton  of  ore  was 
$6.74,  the  decrease  in  1898  being  a  little  over  $2  per  ton  or  nearly  30 
per  cent. 

Table  a 
Precious  Metals. 
Gold— Ontario— Annual  Production. 


Calendar  Year. 


•Ounces 
(fine). 


1887. 

1888 

1889 

1890. 

1801. 

1892 

1893. 

1894. 

1896. 

1896. 

1897 

1898 


327 


97 
344 

708 
1,917 
3,015 
5,503 
9.158 
12,864 


Value. 


6,760 


2,000 

7,118 

14,637 

39,624 

02,320 

115,000 

189,294 


•Calculated  from  the  value  at  $20.67  per  ounce. 

Over  79  per  cent  of  the  total  production  was  obtained  from  four  of 
the  largest  properties,  the  Begina,  Sultana  and  Mikado  in  the  Lake  of 
the  Woods  district,  western  Ontario,  and  the  Belmont  in  the  Hastings 
district,  eastern  Ontario. 

The  production  of  the  Deloro  mine,  Hastings  district,  owned  by  the 
Canadian  Gold  Fields  Limited,  was  comparatively  small  owing  to  the 
destruction  of  the  mill  .by  fire  in  the  early  part  of  the  year.     The  mine 
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is  equipped  with  a  double  hoisting  en^ae,  a  20-drill  air-compressor  and  Pkecious 
a  large  pumping  plant.  All  appliances  are  of  modem  construction 
and  have  been  but  recently  installed.  A  new  10-stamp  mill  has  been  ^  ' . 
built  to  take  the  place  of  the  one  destroyed  and  a  bromo-cyanide  plant 
has  been  erected  to  treat  the  tailings.  Up  to  the  present  the  com~ 
pany  has  been  working  for  gold  only,  but  arsenic  will  be  produced 
in  the  immediate  future. 

Active  work  is  being  continued  on  the  Belmont  mine  which  is  being 
opened  up  by  the  Cordova  Exploration  Company  Limited.  A  consi- 
derable amount  of  ore  was  treated  during  the  year  and  a  large  amount 
of  exploration  work,  drifting  extension  of  levels  etc.,  accomplished. 
'  The  plant  consists  of  a  grizzley,  Blake  crusher,  9  inches  by  15  inches, 
10  stamps  of  850  pounds  each,  one  Frue  vanner,  six-foot  belt,  corru- 
£^ated,  one  Frue  vanner,  four-foot  belt^  plain,  and  one  gyrating  vanner, 
six-foot  belt,  and  three  pointed  settling  boxes  in  a  series  for  all  tailings* 
Power  is  derived  from  a  40  h.  p.  engine  and  boiler  in  adjacent  room.'  * 

At  the  Regina  mine,  the  mill  and  mine  were  idle  for  four  months 
while  a  new  plant  was  being  installed.  The  Sultana  and  Mikado  con- 
tinued operations  on  an  extended  scale  and  with  increased  output 
Among  the  other  producing  mines  those  of  chief  importance  were  the 
Sawbill,  Hammond  Reef,  Foley,  Olive,  and  Golden  Star. 

!N0RTH-WB8T  TERRITORIES  North-weat 

Territpries. 

The  statistics  of  production  of  gold  in  the  North  west  Territories 
are  set  forth  on  Table  9,  the  gold  obtained  from  the  Saskatchewan 
River  district  being  given  separately  from  that  of  the  Yukon  district. 
The  production  is  all  from  placer  workings ;  quartz  mining  not  yet 
having  been  attempted  in  the  Yukon,  and  when  several  thousand  men 
are  independently  engaged  in  the  production  of  the  precious  metal,  the 
difficulty  of  obtaining  accurate  statistics  of  the  total  production  will 
be  readily  appreciated.  The  figures  given  in  the  table  though  approx- 
imations, are  believed  to  represent  fairly  well  the  actual  quantities 
obtained. 

♦  Report  of  the  Bureau  of  Mines*  Ontario,  Vol.  VIII  p.  41. 
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Table  9. 

Precious  Metals. 

Gold  :— Nobth-west  Tbrritories— Production. 


Calendar  Year. 


18851 

1886/ 

1887 

1888 

1889 

1890. 

1891 

1892 

1893 

1894. 

1895 

1896 

1897 

1898 

Total 


Yukon  District. 


•Ounces 
(tine). 


4,838 

3,387 

1,935 

8,466 

8,466 

1,935 

4,233 

8,515 

6,047 

12,095 

14,514 

120,948 

483,793 


679,172 


Value. 


100,000 

70,000 

40,000 

175,000 

175,000 

40,000 

87,600 

176,000 

125,000 

250,000 

300,000 

2,500,000 

10,000,000 


Saskatchewan  River. 


*0unce8 

(fine). 


Value. 


14,038,500 


102 

58 

968 

194 

266 

508 

466 

725 

2,419 

2,661 

2,419 

1,209 


11,995 


2,100 
1.200, 
20.000 
4,000  I 
5,500  ; 
10,506 
9,640 
15,000 
50,000 
55,000 
50,000  , 
25,000 


247,946 


'Calculated  from  the  value  at  $20.67  per  ounce. 

Some  notes  hy  Dr.  Dawson  concerning  gold  on  the  Saskatchewan 
will  be  found  in  the  Summary  Report  of  the  Geological  Survey  for 
1898,  pp.  11-20.  The  condition  of  the  industry  is  there  well  described 
and  need  not  be  enlarged  upon  here. 

Placer  gold  mining  has  been  carried  on  in  the  Yukon  Territory  since 
1 88 1 .  The  industry  began  with  river-bar  mining  on  the  Lewes,  Salmon, 
Stewart  and  other  rivers.  In  1886  coarse  gold  was  discovered  on 
Forty-mile  River,  and,  subsequently,  a  number  of  the  tributaries  of 
this  river,  and  also  of  Sixty-mile  River,  a  neighbouring  stream,  were 
found  to  be  auriferous.  In  1 896  theKlondike  discovery  was  announced, 
and  the  centre  of  the  industry  was  moved  there.  This  new  and  veiy 
rich  field  has  an  area  of  about  800  square  miles.  The  principal 
auriferous  streams  are  Bonanaza,  with  its  tributary  Eldorado  Creek, 
Bear  Creek  and  Hunker  Creek  flowing  into  the  Klondike ;  Quartz  Creek 
and  Dominion  Creek,  with  its  two  tributaries  Gold  Run  and  Sulphur 
creeks,  flowing  into  Indian  River.  The  total  length  of  the  paying 
portions  (at  present)  of  the  productive  creeks  aggregates  about  fifty 
miles.  The  richest  parts  of  the  valleys  yield  at  the  rate  of  about  $2,000 
per  running  foot,  with  a  pay-steak  150  to  300  feet  in  width.  The 
creek-gravels  have  a  thickness,  as  a  rule,  of  from  six  to  ten  feet^  and 
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are  overlain  by  a  bed  of  black  '  muck '  usually  from  ten  to  fifteen  Precious 
feet  in  thickness.  The  lower  three  or  four  feet  of  the  gravels,  with 
about  two  feet  of  the  underlying  broken  and  decomposed  bed-rock, 
hold  the  greater  part  of  the  gold.  Besides  the  stream-gravels,  aurifer-  Territories! 
ous  gravel  terraces  occur  on  the  sides  of  most  of  the  valleys,  and 
Bonanza,  Eldorado,  Hunker  and  Quartz  creeks  are  also  bordered  in 
places  by  wide  rock-cut  flats  at  elevations  ranging  from  100  to  300 
•feet  above  the  present  valley-bottoms,  on  which  heavy  deposits  of 
gravel  have  been  accumulated.  These  gravels  represent  the  wash  of 
older  valleys  that  followed  approximately  the  direction  of  the  present 
ones,  and  have  a  thickness  in  places  of  over  100  feet.  They  are  every- 
where more  or  less  gold-bearing,  and  in  places,  especially  towards 
the  base  of  the  formation,  are  extremely  rich.  Klondike  gold  occurs, 
as  a  rule,  in  coarse  grains,  usually  showing  some  degree  of  angularity, 
and  is  often  quite  rough  and  unworn.  Small  nuggets  are  plentiful  in 
places,  and  larger  ones  up  to  about  $1,000  in  value  are  occasionally 
found.  The  grade  of  the  gold  varies  in  the  different  creeks  from  about 
$14.50  to  $17.50  per  ounce. 

British  Columbia. 

The  gold  production  in  British  Columbia  in  1898  did  not  maintain  British 
the  high  rate  of  increase  shown  during  the  two  or  three  previous  years. 
The  production  in  1898  ^as  $2,939,852,  the  increase  over  the  produc- 
tion of  1897  being  only  7*8  per  cent  as  compared  with  an  increase  of 
52*4  per  cent  in  the  production  of  1897  over  1896,  an  increase  of  41*1 
per  cent  in  the  production  of  1896  over  1895. 


Digitized  by 


Googh 


152  8 


GEOLOGIOAL  SURVEY  OF  OANADA. 


Pbecious 

MffTALS. 

Gold. 

BritiBh 
Columbia. 


The  statistics  of  production  for  the  province  are  shown  in  Table  10. 

Tablb  10. 

Precious  Metals. 

Gold— British  Colubibia— Annual  Production. 


Calendar  Year. 

Value.   1 

1 

Calendar  Year. 

Value. 

1858. 

1859.         .  . . 

705,000 
1,615,072 
2,228,543 
2,666,118 
2,656,  IHK? 
3,913,563 
3,7:i5,850 
3,491,205 
2,662,106 
2,480,868 
2,372,972 
1,774,978 

i,:;^%,956  1 

1,799,440 
1,610,972 
1,305,749 
1,844,618 
2,474,904 
1,786,648 
1,608,182 
1,275,204 

1879 

1,290,068 

1,013,827 

1,046,737 

954,086 

794,252 

736,166 

713,738 

903,651 

693,709 

616,731 

588,923 

494,436 

429,811 

399,525 

379,535 

530,530 

1,266,954 

1,788.206 

2,724,657 

2,939.862 

1880 

I860 

1881 

1861 

1862 

1882 

1883 

1884 

1886 

1886 

1887 

1863 

1864 

1866 

1866 

1867 

1868. 

1869 

1870 

1888 

1889. 

1890....    

1891 

1871 

1872 

1892. 

1893 

1894 

1896 

1896 

1873 

1874. 

1875 

1876 

1897 

1898. 

1877 

1878 

Digitized  by 


Googh 


] 


MINERAL   STATISTICS   AND   MINING. 


153  s 


Table  11  gives  details  as  to  the  number  of  men  employed  in  placer  Precious 
mining  and  the  average  earnings  per  man,  but  is  incomplete  for  the  ^^^' 
past  three  years,  the  data  available  being  insufficient. 


Table  11. 

Precious  Metals. 

Gold— British  Columbia— Annual  Earnings  per  Man,  etc. 


Calendar 
Year. 

M  umber 
of  Men 

Em- 
ployed. 

Average 
Annual 
Earn- 

i 

i  Number 
Calendar  ;  of  Men 
Year.   '  Em- 
j  ployed. 

Average 

Annual 

Earn-  i 

1858 

1859 

1860. .   . 

1861 

1862 

1863 

1864 

1866 

1866 

1867.  ... 

1868 

1869 

1870 

1871 

1872 

1873 

1874 

1876.  ... 
1876 

3,000 
4,000 
4,400 
4,200 
4,100 
4,400 
4,400 
4,294 
2,982 
3,044 
2,390 
2,369 
2,348 
2,450 
2,400 
2,800 
2,868 
2,024 
2,282 

236 
403 
606 
634 
648 
889 
849 
813 
893 
814 
992 
749 
569 
734 
671 
667 
643 
1,222  1 
783  1 
1 

1877 

1878 

1879.  .  .. 

1880 

1881 

1882 

1883 

1  1884 

1  1885 

1886 

1  1887 

,  1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1.960 
1,883 
2,124 
1,955 
1,898 
1,738 
1,965 
1,858 
2,902 
3,147 
2,342 
2,007 
1,929 
1,342 
1,199 
1.340 
1,247 
1,610 
2,030 

820 

677 

607 

618  1 

551 

548 

404 

396 

246 

287 

296  1 

307 

330 

423 

358 

298 

304 

283 

313 

British 
Columbia. 
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Table  12  is  taken  from  the  annual  report  of  the  Minister  of  Mines 


Precious 

P  . ,     '  for  the  province  and  shows  the  production  by  districts  for  1898. 

British  Table  12. 

Columbia.  Precious  Metals. 

Gold— British  Ck)LUMBiA,  Production  by  Districts,  Calendar  Year,  1898. 


DUtrict. 

Division. 

Placer. 

Quartz. 

Ounces. 

Value. 

Ounces. 

Value. 

1 
CaribC'U 

BarkerviUe 

Lightuing  Creek. . . 

Quesnel  Mouth 

Keithley  Creek.... 
Oiiiineca 

4,725 

1,850 

1,400 

10,743 

750 

3,750 
1,615 

860 

94,500 
37,000 
28,000 
214,860 
15,000 

75,000 
32.300 

17,000 

$ 

Cassiar 

AtiinTAke 

All  other 

Kootenay  East . . 





Kootenay  West.. 
LiUooet  

Nelson ... 

3,823 

76.459 

Slocan 

60  !        1,194  . 
87,343  :  1.746.861  i 

Trail  Creek.   .   .. 
Other  Places    

552 

2,130 

382 

378 

3,042 

11,040 

42,614 

7,632 

7,560 

60,840 

346 

260 
17,824 

6,923 
5,200 

Yale    

Other  Districts  . . 

Osoyoos 

Similkameen 

Yale 

356,480 

406  :         8,100 

32,167 

643,346 

110,061     2,201,a7 

Plcbcer  Mining, — The  gold  obtained  from  placer  mining  forms  over 
22  per  cent  of  the  production  of  the  province  and  the  increase  over  the 
amount  produced  from  placer  mining  in  1897  was  25  per  cent.  The 
increases  are  distributed  over  all  the  districts  with  the  exception  of 
Yale,  in  which  the  divisions  of  Osoyoos  and  Similkameen  show 
decreases. 

Up  to  the  last  few  years,  when  the  inauguration  of  quartz  mining  in 
the  province  on  a  large  scale  introduced  a  new  factor,  the  gold  produced 
had  practically  all  come  from  working  the  shallower  and  richer  placer 
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deposits.     Of  late  years,  however,  many  enterprises  have  been  started  Precious 
looking  to  the  hydraulicing  of  the  poorer  gravels  and  to  this  can  ^^  p  , , 
attributed  the  increase  in  the  output  of  alluvial  gold  in  the  province.    gj^^,j]jjj 

In  the  Cariboo  district,  work  has   been  continued  on  a  number  of  Columbia. 
large  enterprises  which  were   begun  several  years  ago  and  on  which 
large  outlays  are  being  made.     When   these   preparations   are  fully 
completed  it  is  expected  that   there  will   be  a  large  increase  in  the 
gold  yield  of  this  district. 

Lode  Mining. — The  chief  centres  of  production  of  gold  from  quartz 
or  lode  mining  are  the  Trail  Creek  division  of  West  Kootenay  and  the 
Osoyoos  division  of  Yale,  the  former  supplying  about  79  per  cent  and  the 
latter  16  per  cent  of  the  lode  mining  output.  There  was  a  slight 
decrease  in  the  production  from  the  Rossland  ores,  although  the  ton- 
nage of  ore  treated  was  greatly  increased,  while  in  the  Osoyoos  division 
there  was  an  increase  of  167  per  cent  in  the  gold  output.  The  ores 
here  are  largely  free  milling. 

The  following  tables,  taken  from  the  reports  of  the  Minister  of 

Mines  for  British  Columbia,  show  the  production  of   the  Rossland 

mines  and  illustrate  the  average  results  attained  during  the  past  five 

years. 

Net  Production,  pkb  Smeltkb  Returns. 


Year. 

Or^,  tons, 
2,000  Ibe. 

Gold,  oz. 

i 

Silver,  oz.     Copper,  lbs. 

Value. 

1804 

1895 

1896 

1807 

1,856 

19,693 

38,075 

68,804 

111,282 

3,723 
31.497 
55,275 
97,024 
87,343 

5,357 

46,702 

89,285 

110,068 

170,804 

106,229 

840,420 

1,580,635 

1,819,586 

5,232,011 

$    75,510 
702,469 
1,243,360 
2,097,280 
2,470,811 

1808 

Total 

239,710 

274,862 

422,216 

9,578,881 

6,689,420 

Average  Net  Smelter  Returns,  or  Actual  Yield  per  Ton. 


Year. 

Gold. 

Silver. 

Copper. 

Value. 

1894 

Oiinoes. 

200 
1-60 
1-46 
1  42 

•78 

Ounces. 

289 
2-41 
2  34 
1-60 
1-54 

% 

2-85 
2- 10 
208 
1-32 
2  35 

40.69 
35.67 
32.66 
30.48 
22- 10 

1895 

1896 

1897 

189a 

115 

1-76 

2  00 

27.49 
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SILVER. 

There  was  a  decrease  in  the  production  of  silver  in  Canada  in  1898 
as  compared  with  1697  of  1,106,113  ounces.  The  production  in  1897, 
was  5,558,446  ounces  valued  at  $3,323,395  or  59*79  cents  per  ounce, 
and  in  1898  4,452,333  ounces  valued  at  $2,593,929  or  58*26  cents  per 
ounce,  the  decrease  being  about  20  per  cent  in  quantity  and  $729,466 
or  nearly  22  per  cent  in  value. 

As  usual,  the  greater  part  of  the  output,  or  over  98  per  cent,  came 
from  the  province  of  British  Columbia.  There  was  a  smaU  revival  of 
silver  mining  in  Ontario,  the  production  in  that  province  being  85,000 
ounces  in  1898  as  compared  with  5,000  ounces  in  1897. 

The  statistics  of  the  production  of  silver  for  the  past  twelve  years 
are  given  in  Table  13  below  and  the  variations  are  exhibited  graphi- 
cally in  Table  G. 


Production. 


Table  13. 
Prkcious  Metals. 
Silver  .-—Annual  PRODUcrnoN. 


Caj.es- 

DAR 

Year. 


Ontario. 


Ounces.    Value. 


1887. 

1888. 

1889. 

1890..  I   158,716 

1891. 

1892. 

189S. 

1894. 

1895 

1896. 

1897. 

1898. 


190,495  9186,304 
208,064  195,580 
181,609    169,£ 

166,016 

225,633!  222,926 

41,581      36,425 


5,000       2,990 
85,000|     49,521 


Quebec. 


Ounces.   Value. 


146,898 
149,388 
148,517 
171,545 
185,584 
191,910 


101,318 
81,758 
70,000 
80,475 
74,a32 


British  Columbia, 


Ounoes. 


$143,666 
140,425 
139,012 
179,436. 
183,357i 
168,113 
126,439 


Value. 


17,690 
79,780 
63,192| 
70,427 
3,306 
77,160, 


Total. 


Ounces. 


nl 


63,830|  746,379 
1,496,522 
3,135,343 
5,472,971 
4,292,401 


I 
53,369| 

46,942 

48,116 

43,655, 


$17,301 

74,993 

49,787 

I 

73,666| 

.%266! 

I 
67.692, 

195,000 

470,219 

976,930 

2,102,661 

3,272,289 

2,500,753 


366,063 
437,232 
388,318 
400,687 


Value. 


$347,271 
410,998 
358,785 
419,118 


414,628  409,549 
310,661 1  272,130 
880,128 


847,697  534,049 
1,678,275 1,080,299 
3,206,8482,149,508 
6,668,4463,828,396 


i462,388 


2,593,929 
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Precfous        Quebec. 
Metals. 

Silver. 

Quebec. 


The  production  of  Quebec  represents  the  silver  contained  in  the 
pyrites  mined  in  the  Eastern  Townships  and  utilized  as  a  source  of 
sulphur  in  acid  making.  Besides  the  copper  carried  by  these  ores  they 
contain  a  little  silver,  from  1  to  2  ounces  per  ton.  A  reference  to  the 
article  on  pyrites  will  show  that  the  production  of  this  ore,  from  which 
the  silver  is  obtained,  has  decreased  very  largely  during  the  pa.st  few 
years,  hence  the  resultant  lessening  in  the  output  of  silver. 


Ontario. 


British 
Columbia. 


Ontario. 

Silver  mining  in  Ontario,  which  had  been  discontinued  entirely  from 
1893  to  1897  began  to  recover  somewhat  during  the  latter  year  and 
the  old  dumps  being  worked  over,  some  5,000  ounces  were  recovered. 
In  1898,  several  of  the  mines  in  the  vicinity  of  Port  Arthur  were 
opened  up  and  a  total  output  of  85,000  ounces  is  reported. 

British  Columbia. 

The  production  in  British  Columbia  by  divisions  for  1897  and  1898 
was  as  follows  : — 


District. 

1897. 

1898. 

Kootenay  East    

Kootenay  West— 

Ainsworth  Division 

Nelson             i 

Slocan              u        

Trail  Creek     i 

Other               

Yale— Osoyoos  Division 

Other  districts 

Oz. 
116,657 

5?^,678 

961,124 

3,641,287 

110,068 

116,657 

1,174 

1,426 

C)z. 

69,780 

167,147 
692,367 
3,068,648 
170,804 
121,510 

2,145* 

Total 

5,472,971 

4,292,401 

A  decreased  production  will  be  noted  in  all  the  divisions  with  the 
exception  of  Trail  Creek,  and  a  number  of  miscellaneous  divisions. 
This  decrease  in  the  output  of  the  silver-lead  ores  has  been  referred  to 
in  the  article  on  lead,  and  is  ascribed  in  part  to  the  low  price  of  sUver 
in  the  early  part  of  1898  and  to  the  uncertainty  as  to  its  future  value ; 
also  in  part  to  restricted  shipments,  in  expectation  of  cheaper  fuel  and 
transportation  on  the  anticipated  completion  of  the  Crow's  Nest  Pass 
branch  of  the  Canadian  Pacific  Railway. 
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The  most  important  producing  division  is  the  Slocan  in  West  Koot-  Precious 
enay  and  the  following  tables,  based  on  the  reports  of  the  Minister  of  ^  '  * 
Mines  for  the  province  give  the  production  and  average  yield  per  ton  ^  -^i 
for  the  division  for  the  past  four  years : —  Columbia. 

Net  Production  per  Smeltbr  Returns. 


Year. 


1895 

1896 

1897 

189a 

Totals, 


Ore,  Tons, 
2,000  lbs. 


9,614 
16,560 
&3,667 
30,691 


Silver, 
oz. 


1,122,770 
1,964.258 
3,641,287 
3,068,648 


Lead, 

lbs. 


9,666,324 
18,175,074 
30,707,705 
27,063,595 


90,332  I      9,786,963  |    86,612,698 


Gold, 
ox. 


Values. 


6  $1,045,600 

162  1,854,011 

193 1  3,280,686 

60  I  2,619,852 


411      $8,800,149 


Actual  Yield  per  Ton. 


Year. 

Silver. 

Lead. 

Value. 

1895 

1896 

1180OZ. 

1180    n 

108-5   n 
1000  u 

50-8°/ 
54-9| 
45-7% 
44- 1% 

$109  90 

111  95 

97  73 

85  36 

1897 

1898 

For  90,382  tons.... 

108  3  oz. 

47-4?^ 

97  42 

The  following  table.  No.  14,  gives  the  exports  of  silver  ores  as  entered 
in  the  Customs  returns.  When  it  is  remembered  that  practically  all 
the  silver-bearing  products  of  the  country  are  exported,  some  discre- 
pancies will  be  noted  between  tables  13  and  14.  The  value  of  the 
exports  appears  to  be  considerably  less  than  the  production  in  the 
earlier  years  of  the  tables  and  slightly  in  excess  in  the  latter  years.  A 
different  basis  of  valuation  adopted  will  go  far  towards  accounting  for 
the  variation  in  the  earlier  years,  but  the  same  reason  can  hardly  be 
advanced  for  the  difference  in  1895,  '96,  '97  and  '98,  since  the  produc- 
tion is  valued  at  the  average  final  value  of  the  refined  metal.  The 
figures  of  production  for  British  Columbia  for  these  latter  years,  being 
known  to  be  baeed  upon  smelter  returns,  can,  however,  be  taken  to  be 
-quite  correct. 
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Precious 
Metai-s. 

Silver. 


Table    14. 

Precious  Mittals. 

Silver  :— Exports  of  Ore.* 


Provinces. 

Calendar  Years. 

1892. 

1898. 

1894. 

1896. 

1896. 

1897. 

1898.    1 

Ontario 

Manitoba 

N.-W.  Territories 
British  Columbia. 

Totals 

35,992 
80 

7,878 
820 

$ 

100 

$ 

9 

5,885 

40,298 



1,212 

20,616 
56,688 

204,997 



359,731 

994,254 

2,271,95913,570,506 

2360.767 

213,695 

359,731 

994,854  2,271,959  3,576,391 

2.902,217, 

*  The  production  of  silver  g^ven  under  the  heading  Quebec,  in  Table  13,  represents 
the  amount  of  that  metal  in  the  pyritous  copper  ores  produced  and  exported  from 
that  province.  Being  but  in  small  proportion,  it  is  ignored,  and  does  not  appear 
under  the  heading  silver  in  the  export  returns. 


Pyrites.  PYRITES. 

The  mines  of  the  Eustis  Mining  Co.  and  the  Nichols  Chemical  Co. 
in  the  Eastern  Townships,  province  of  Quebec,  continue  to  be  the 
source  of  production  of  pyrites,  statistics  of  which  are  given  in  Table 
1  below.  The  mines  are  situated  in  the  township  of  Ascot,  in  the 
vicinity  of  Capelton.  The  ore,  which  consists  mainly  of  the  sulphides 
of  iron  and  copper,  carries  about  42  per  cent  of  sulphur,  from  3  to  4 
per  cent  of  copper  and  from  2  to  4  ounces  of  silver  per  ton.  Although 
mined  primarily  for  sulphur  for  use  in  the  manufacture  of  sulphuric 
acid,  both  the  copper  and  silver  are  extracted  with  some  profit.  A 
small  proportion  is  used  in  Canada  for  making  sulphuric  acid  ;  but  the 
bulk  of  the  ore  is  shipped  to  the  manufacturing  establishments  of  the 
Nichols  Company,  and  to  other  plants  in  the  United  States. 
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Table  1. 

Ptmtbs. 

Annual  Produotion. 


Calendar  Year. 

Tons, 
2,000  lbs. 

Value. 

1886 

42,906 
38,043 
63,479 
72,225 
49,227 
67,731 
59,770 
58,542 
40,527 
34,198 
33,715 
38,910 
32,218 

S 

193,077 
171.194 
285,656 
307,292 
123,067 
203.193 
179,310 
175,626 
121,581 
102,594 
101,156 
116,730 
128,872 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

18% 

1807 

1898 

Ptritkh. 


Production. 


Table  2. 

Pyrites. 

Imports.— Brimstone  and  Crude  Sulphur. 


FiBcal  Year. 

Pounds. 

Value. 

1880 

1,775,489 
2,118,720 
2,375,821 
2,33G,oa5 
2,195,735 
2,248,986 
2,922,043 
3,103,644 
2,048,812 
2,427,510 
4,440,799 
3,601,748 
4,769,759 
(s381,203 
5,845,463 

6,934,190 

8,672.751 

38,026,798 

$27,401 
33,956 
40,329 
36,737 
37,463 
35,043 
43,661 
38,760 
25,318 
34,006 
44,276 
46,351 
67,095 
77,216 
61,558 
66,965 
63,973 
87.719 

»73,786 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893     

1894 

1895 

1896 

1897    

1898* 

11 


♦  Brimstone,  crude,  or  in  roll  or  flour,  and   sulphur  in 
roll  or  flour.    Duty  free. 


Imports. 
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Prodaction. 


SALT. 

There  is  little  change  to  report  in  the  operation  of  the  salt  wells 
during  1898.  The  total  production  was  57,142  tons  valued  at  $248,639 
or  an  average  of  $4.35  per  ton.  Compared  with  1897  this  is  an  increase 
of  $5,694  tons  or  11-3  per  cent  and  in  value  $22,909  or  10*1  per  cent 

The  Sussex  Salt  Works  in  New  Brunswick  contiued  to  supply  a 
small  local  demand.  With  this  exception  the  entire  production  oom^ 
from  the  Ontario  fields,  returns  being  received  from  twelve  operators. 

The  Sarnia  Salt  Co.  has  increased  its  capital  to  $100,000,  and  was 
engaged  in  reconstruction  of  works  with  a  view  to  active  operations 

on  a  largely  extended  scale. 

« 

No  pixxiuction  was  reported  from  the  salt  springs  on  the  shores  of 
Lake  Winnipegosis,  Man. 

The  statistics  of  production,  exports  and  imports  are  given  in  the 
following  tables.  The  total  imports  of  salt  amount  to  about  twice  the 
Canadian  production. 

It  will  be  noted,  however,  that  all  but  about  15  per  cent  of  the  salt 
imported  comes  in  free  for  fishery  purposes.  The  value  of  the  salt 
otherwise  entering  into  competition  with  that  of  Canadian  manufac- 
ture is  only  about  13  per  cent  of  the  value  of  the  latter. 

Table  1. 

Salt. 

Production. 


Calendar  Year. 

Tons. 

Value. 

1886 

1887 

1888     

1889 

62,359 
60,173 
69.070 
32,832 
43,764 
45,021 
45.486 
62,324 
57,199 
52,876 
43,960 
61,848 
67,142 

$227,195 
166,394 
186,460 
129,547 
198,857 
161.179 
162,041 
195,926 
170,687 
160,455 
169,693 
225,730 
248,639 

1890 

1891 

1892 

1893 

1894 

1896 

1896 

1897 

1898 
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Table  2. 

Salt. 
Exports. 


Calendar  Year. 


1880. 
1881. 
1882. 
1888. 
1884. 
1886. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1898. 
1894. 
1896. 
1896. 
1897. 
1898. 


Bushels. 

Value. 

467,641 

S46,211 

843,208 

44,627 

181,768 

18,860 

199,788 

19,492 

167,029 

16,291 

246,794 

18,756 

224,948 

16,886 

164,046 

11,626 

15,261 

.3,987 

8,667 

2,890 

6,605 

1,667 

6,290 

1,277 

2,000 

604 

4,940 

1,267 

4,689 

1,120 

4,866 

969 

3,842 

899 

6,388 

1,198 

5,202 

1,252 

Tablb  8. 

Salt. 

Impobts— Salt  Paying  Duty. 


Salt. 
Exports. 


Imports. 


Fiscal  Year. 

Pounds. 

Value. 

1880. 

1881 

1882. 

726,640 

2,588,466 

3,679,415 

12,136,968 

12,770,950 

10,397,761 

12,266,021 

10,413,258 

10,509,799 

11,190,088 

15,1.^5,109 

15,140,827 

18,648,191 

21,377,339 

15.867,825 

8,498,404 

7.665,257 

11,911,766 

9  8,916 
6,866 
12,818 
86,228 
88,949 
81,726 
39,181 
86,670 
82,186 
88,968 
67,649 
69,311 
66,968 
79,888 
68,836 
29,881 
24,660 
88,470 

1888. 

1884. 

1886 

1886 .                    

1887 

1888 

1889. 

1890 

1891 

1892. 

1898 

1894 

1895 

1896 

1897 

1        Duty. 

fSalt.  coarse,  N.E.S :6c.  per  100  lbs. 

ifiOfi     Salt,  fine,  in  bulk ,5c. 

IHW  <  0^1    NJ5.S.,   in   bags,   barrels  or| 

I    other  packages !7jc.        n 

1 
Total    

4,482,548 
2,212,130 

4,424,107 

8,970 
3,476 

20,346 

11,068,786 

32.792 

Hi 
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Salt. 
Imports. 


Tabus  4. 

Salt. 

Imports— Salt  not  Paying  Duty. 


Fiscal  Year. 


Pounds. 


1880 212,714,747 

1881 231,640,610 

1882 166,183,962 

1883 246,747,113 

1884. 225,890,121 

1886 171,671,209 

1886 180,205,949 

1887 208,042,332 

188a 184,166,986 

1889 180,847,800 

1890 '  168,490,075 

1891.. I  195,491,410 

1892. '  201,«»1,217 

1893 191,505,680 

1894 j  196,668,730 

1895 201,691,248 

1896 205,005,100 

1897 215,844,484 

1898* 202,63i927 


$400,167 
488.278 
311,4^ 
386,144 
321,243 
255,n9 
255,359 
286,455 
220.975 
253,009 
252,291 


314,996 
281.462 


332.711 


812.117 
293.410 


*Salt,  imported    from  the    United    Kingdom,   or  any  British  possession,  or 
imported  for  the  use  of  the  sea  or  gulf  fisheries. 


Structural 
Materials. 


STRUCTURAL  MATERIALS. 

Under  this  heading  are  oomprised  building  stone,  granites,  marbles, 
slates,  flagstones,  cements,  lime,  etc.,  as  well  a^  the  manufactures  of 
clay,  which  include  building  bricks,  tiles,  drain-pipe  earthenware  and 
coarse  pottery. 

The  industries  based  on  the  structural  materials  are  so  widespread 
and  are  carried  on  in  so  many  different  places,  on  various  scales  and 
often  intermittently,  that  it  is  impossible  to  obtain  anything  like  com- 
plete returns  of  quantity  or  value  of  the  products.  The  figures  of  pro- 
duction are  therefore  to  be  taken  only  as  rough  approximations. 
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Tablb  1. 

Stbuctubal  Matebials. 

Proddotion  of  Building  Stone. 


Calendar  Year. 

Value. 

1886. 

9  642,509 

552,267 

641,712 

913,691 

964.783 

708,736 

609,827 

1,100,000 

1,200,000 

1,095,000 

1,000,000 

1,000,000 

1,300,000 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

Struotdral 
Materials. 
Production  of 
Building- 
stone. 


Table  2. 

Structural  Materials. 

Exports  of  Stone  and  Marble,  Wrought  and  Unwrought. 


Provinces. 

Wrought. 

Unwrought. 

Calendar  Years. 

1897.        1       1898. 

1897. 

1898. 

Ontario 

1 

$2,478  1             $879 

5,889  1               708 

880                 932 

150                 507 

18    

$28,106 

$68,755 

Quebec 

Nova  Scotia 

9,134 
4,793 

885 
780 

New  Brunswick 

British  Columbia 

Totals 

$9,415            $2,526 

$42,084 

$65,870 

Exports  of 
Stone. 
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Structural 
Matkrials. 
Imports  of 
Buuding- 
Btone. 


Table  3. 

Structural  Materials. 

Imports  of  Building  Stone. 


Fiscal  Year. 

Value. 

1880 

1881 

1882 

1883 

$35,970 

58,149 

33,623 

36,061 

61,088 

30,491 

41,675 

54,368 

86,373 

100,314 

132,156 

170,890 

95,550 

66,510 

62,908 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1896 

1896 

44,282  1 
54,130  : 

1897 

38.714 

f  Flagstones,  granite  and  rough  freestone,  sandstone,  and  all 

iftQft  J         Duilding  stone,  not  hammered  or  chiselled.    Duty  16  p.c. 

^<^  1  Granite  and  freestones,  dressed  ;  all  other  building  stone 

dressed,  exoept  marole.     Duty  20  p.c 

$25,322 
3,173  1 

$28,495 
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Table  4. 

Structubal  Matebialb. 

lupoBTs  OF  Manufactubes  OF  Stone  OR  Gbanitb,  N.E.S. 


Steuotubal 
Materiauu 

Imports  of 
Stone. 


FiflTAl  Year. 

Value. 

1880 

929,408 
86,877 
87,267 
46,686 
46,290 
89,867 
41,984 
41,829 
47,487 
61,341 
84,396 
61,061 
39,479 
49,828 
49,610 
61,060 
61,499 
84,026 

1881 

1882 

1888 

1884 : 

1886 

1886 

1887 

1888 

1889 

1890 .   . 

1891 

1892 

1898 

1894 

1895 

1896 

1897 

(  Granite— Sawn  only Duty  20  p.c. 

Finished  and  polished »     86  p.c. 

1898-                   Manufactures  of,  N.O.P «     86  p. c. 

Manufactures  of  stone,  N.O.P »     80p.c. 

9     890 

8,506 

19,814 

18,081 

941,240 

Table  6. 

Stbuotubal  BIatebialb. 

Annual  Production  of  Marble. 


Calendar  Year. 

Tons. 

Value. 

1886 

601 
242 
191 
88 
780 
240 
840 
690 

NiL 
200 
224 

Nil. 

NiL 

99,900 

6,224 

8,100 

980 

10,776 
1,762 
3,600 
6.100 
Nil. 
2,000 

%^ 

Nil. 

1887 

1888 

1889 

1890 

1891 

1892 

1898 

1894 

1896 

1896 

1897 

1898 

Production  of 
Marble. 


Digitized  by 


Google 


168  s 


QBOLOOICAL  SURVET  OF  CANADA. 


Structural 
Materials. 

Imports  of 
Marble. 


Table  6. 

Structural  Materials. 

Imports  or  Marble. 


Fiscal  Year. 

Value. 

1880.. 
1881.. 
1882.. 
1883.. 
1884.. 
1886.. 
1886,. 
1887.. 
1888.. 
1889.. 



1 

$63,015 
85^977  i 

109,505 

128,520 

108,771 

102,835 

117,762 

104,250 

H681 

118,421 

99,S5S 

107,661 

106,268 

96,177 

94,667 

83,422 

90,065 

77,150 



1890.. 
1891.. 
1892.. 
1893.. 
1894.. 

1896  . 
1896.. 

1897  . 

1898  ' 

'Marble  and  manufaoturee  of  :— 

Marble  sawn  only 

Finished  and  polished 

Rough,  not  hanunered  or  chiselled 

Manufactures  of,  N.O.P 

Total,  marble  and  manufactures  of 

Duty. 

20  p.  c. 
36    If 
16    .. 
35    II 

•64,167 

7.778 

1,839 

22,120 

•95,894, 

Production  of 
Granite. 


Table  7. 
Structural  Materials. 
Annual  Production  or  Granite. 


Calendar  Year. 

Tons. 

Value. 

1886 

1887 

1888 

1889     

1890 

1891 

1892 

6,062 
21,217 
21,362 
10,197 
13,307 
13,6^ 
24,302 
22,621 
16,392 
19,238 
18,717 
10,345 
28,897 

163,309 

142,606 

147.306 

79,624 

65,986 

70,056 

89,326 

94,393 

109,936 

84,838 

106,709 

61,934 

81,073 

1893 

1894 

1895  

1896 

1897 

1898 
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Table  & 

Stbuotubal  Matebiai^s. 

Annual  Pboddction  of  Slatb. 


Calendar  Year. 


1886.. 

1887.. 

1888.. 

1889.. 

1890.. 

1891.. 

1892.. 

1893. . 

1894.. 

1895.. 

1896. 

1897.. 

1896.. 


TonB. 


5,345 
7,857 
5,814 
6,935 
6,368 
5,000 
5,180 
7,112 


Value. 


$64,675 
89,000 
90,689 
119,100 
100,250 
65,000 
69,070 
90,825 
75,560 
68,900 
53,870 
42,800 
40,791 


Sthuctubal 
Matkbiau. 
Prcxiuction  of 
Slate. 


Tablk  9. 

Stbucttubal  Matbblals. 

EzpOBTB  OF  Slatb. 


Calendar  Year. 

Tons. 

! 
Value. 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

639 

346 

34 

27 

22 

26 

12 

15 

87 

178 

187 

36 

301 

Nil. 

Nil. 

•6,845 
5,274 
496 
373 
476 
'  3,303 
153 
195 

1892 

1898 

1894 

1895 

1896 

1897 

2,088  1 

3,168 

8,610 

574 
8,913 

NiL  , 

1898 

Nil. 

Exports  of 
Slate. 
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Stkcctural 
Matbbiauh. 
ImportB  of 
Slate. 

Tablb  10. 

Steuctural  Materials. 

Imports  of  Slate. 

FiRcal  Year. 

Valnei 

' 

1880.. 
1881.. 

$21,431 
22,184 

1882.. 
1883.. 
1884.. 

24.643; 

24,968  ! 

28,816  1 

1885.. 

1886.. 

1887.. 

1888.. 

1889. 

1890.. 

1891.. 

1892.. 

1898.. 

1894.. 

1896.. 

1896.. 

1897.. 



28,169 

27,862; 

27,845 



28,151, 
41,370; 
22,871  f 

46,104 
60,441 
61,179 
29,267 



19.4711 
24,176  1 

2L615 

1898  - 

r  Slate  and  manufactures  of— 

Mantels 

Duty. 

30p.a 

25  p.  c.  not 
over  76a 
per  square 

25  p.  c 

25  p.  a 

30  p.  c 

$     554 

Roofing  slate 

1 

School  writing  slates 

Slate  pencils 

3,577! 

10,455. 

3,032; 

L     Slate  of  aU  kinds  and  manufactures  of,  N.K.S. 
Total 

7,289: 

$24,907 
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Tablb  11. 

StBUCTURAL  MATERLiLS. 

Production  of  Flagstone. 


Calendar  Year. 

Quantity, 
Sq.ft. 

Value. 

1886 

1887 

1888 

1889 

1890 

1891 .. 

70,000 
116,000 
64,800 
14,000 
17,866 
27,800 
18,700 
40,600 
162,700 
80,006 

1 
$  7,876 
11,600 
6,580 
1,400 
1,643 
2,721 
1,869 
3,487 
5,298 
6,687 
6,710 
7,190 
4,250 

1892 

1893 

1894 

1896... 

1896 

1897 

1898 

Table  12. 

Structural  Materials. 

IiiPOBTB  OF  Flagstone. 


Fiscal  Year. 

Tons. 

Value. 

1881 

28 

90 

9         10 

187 

206 

1,602 

1,816 

2,642 

1,669 

6,666 

3,770 

1,571 

884 

218 

15 

NiL 

13 

587 

$      241 

848 

99 

1,158 

1,766 

9,443 

10,966 

21,077 

16,461 

48,995 

86,348 

16,048 

8,600 

2,429 

84 

NiL 

227 

1,640 

1882 

1888 

1884 

1886 

1886 

1887 

1888 

1889 

1890. 

1891 

1892 

1893 

1894 

1896 

1896 

1897 

1898* 

Structural 
Matbkiai^. 

Production  of 
Flagstone. 


Importfl^of 
Flagstone 


*  Flagstones,  dressed.    Duty,  20  p.  c 

Cement. — The  cement  indostrj  was  carried  on  in  1898  with 
increased  production  and  higher  prices.  The  number  of  works  engaged 
in  manufacturing  was  the  same  as  during  the  previous  year  viz.:  six  in 
Ontario,  two  in  Quebec  and  one  in  British  Columbia.  Natural  rock 
cement  is  made  at  four  works  in  Ontario  and  one  in  Quebec,  while 
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Structural 
Matrrials. 
Cement. 


Portland  cement  is  made  by  two  works  in  Ontario,  two  in  Quebec  and 
one  in  British  Columbia. 

The  production  for  the  year  is  given  in  Table  13,  below.  The 
increase  in  the  production  of  natural  rock  cement  over  the  previous 
year  was  nearly  2  per  cent  in  quantity  and  over  1 1  per  cent  in  value 
while  the  increase  in  Portland  cement  was  over  36  per  cent  in  quantity 
and  nearly  55  per  cent  in  value.  The  average  price  per  barrel  of 
natural  rock  cement  was  in  1898  about  84  cents  and  of  Portland 
cement  nearly  $2.  Of  the  total  production  over  87  per  cent  was 
produced  in  Ontario. 

Although  the  production  of  cement  has  increased  considerably  the 
imports  have  increased  in  like  proportion.  The  imports  of  Portland 
cement  in  the  fiscal  year  1897  were  of  the  value  of  $252,587  and  in 
1898  $355,264  the  increase  being  $102,677  or  over  40  per  cent. 

Table  13. 

Structural  Materials. 

Annual  Production  op  Cement. 


Calendar  Year. 


Barrels. 


Value. 


1887  . 
1888.. 


1889.. 
1890. 
1891  . 
1892. 

1893  . . 

1894  . . 

1895  . . 
1896.. 


69,843 

50,668 

90,474 

102,216 

93,473 

117,408 

158,697 

108,142 

128,294 

149,090 


ift<*7  /Natural.. 

^^^  t Portland. 

1 QQQ  I  Natural    . 

^^^  "(Portland. 


Barrelfi. 

86,450 
119,763 

87,126 
163,084 


Value. 

$  65,898 
209,380 

73,412 
324,168 


}  206,213 
I  250,209 


I  81,909 

35,593 

69,790 

92,405 

106,661 

147,663 

194,016 

144,637 

173,675  I 

201,651  ! 


I 


$275,273 
397,580 
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Structural 
Materl\l.s. 
Cement. 


Province. 

Calendar  Year. 

1     1898. 

1894. 

1895. 

1896. 

1897. 

1898. 

Ontario 

Quebec    . 

Nova  Scotia.... 

8  718 
386 

i        ^ 

$339 

42 

101 

$662 

30 

245 

625 
219 

$535  , 

109 : 

$632 
604 
881 

Totak.... 

'       $1,172 

$482 

$937        $1,328 

$644 

$2,117 

Table  15. 

Structural  Materials. 

Imports  op  Ceiibnt  in  Bulk  or  Bags. 


Fiflcal  Year. 

Bushels. 

Value. 

1880 

1881 

1882 

65 

579 

386 

1,759 

4,626 

4,598 

6,808 

5,421 

23,919 

32,818 

21,055 

11,281 

14,351 

12,534 

9,027 

$        28 

298 
86 

548 
1,236 
1,315 
1,851 
1,419 
5,787 
10,668 
5,443 
2,890 
3,394 
2,909 
2,618 
2,112 
8,672 
4,.S18 
3,263 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898* 

♦Cement,  N.E.S.,  duty  20  p.c. 
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Structural 
Materials. 
Cement. 


Table  16. 

Structural  Materials. 

Imports  of  Htdraulic  Cement. 


Fiscal  Year. 

Barrels. 

Value. 

1880 

10,034 
7,812 
11,945 
11,669 
8,606 
6,613 
6,164 
6,160 
6,636 
5,835 
6,440 
3,615 
2,214 
4,896 
1,054 
5,333 
6,688 
2,494 

Cwt. 

16,033 

$  10,306 

1881 

7,821 

1882 

1883 

1884 

13,410 

13,756 

9,514 

1886 

^396 
6,028 
8,784 
7.622 
7,467 
9,048 
6.152 
2,782 
8.060 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894. 

986 

1895 

1896 

1897 

1898  (cement,  hydraulic  or  waterlime)* 

7,001 
8,948 
3,937 

7,097 

*D\ity  12ic.  per  100  lbs. 

Table  17. 

Structural  Materials. 

Imports  of  Portland  Cement. 

Fiscal  Year. 


1880.. 

1881.. 

1882.. 

1883.. 

1884.. 

1885.. 

1886  . 

1887. 

1888.. 


1890. 

1891. 

1892., 

1893 

1894. . 

1896., 

1896., 

1897 


Barrels. 


1898  (Portland  or  Roman)* 


102,760 
122,402 
122,273 
192,322 
183.728 
187.233 
229,492 
224,160 
196,281 
204,407 
210,871 
Cwt. 
1,073,058 


Value. 


t  56,774 
46,646 
66.579 
102,637 
102,857 
111,521 
120,396 
148»064 
177,168 
179,406  I 
813.672 
304,648 
281,553 
316,179 
280,841 
242,813 
242,409 
252,587 

365,264 


*  Duty,  12Jc.  per  100  lbs. 
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The  articles  known  under  the  general  name  of  roofing  cement,  are  of  Structural 

^1  ATE  RIALS 

varied  composition,  but  generally  consist  of  mica,  soapstone,  asbestus 
or  some  such  fire-proof  material  mixed  with  tarry  cementing  matter. 
In  past  years  small  amounts  have  been  manufactured  in  Canada. 

Tablb  18. 
Struotcral  Matrrlals. 
PRODUcrriON  of  Roopino  Cbmrnt. 


Calendar  Year. 

Tons. 

Value. 

1890 

1,171 

1,020 

800 

951 

815 

86 

NiJ. 
Nil. 

$6,502 

4,810 
12,000 
5,441 
3,978 
3,153 
430 
Nil. 
Nil. 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

Lime. — To  obtain  complete  figures  of  production  of   this  material  Lime. 
would  be  manifestly  impossible.     There  are  a  few  large  producers,  but 
a  very  large  amount  in  the  aggregate  results  from  the  irregular  opera- 
tions of  small  operators.  The  figures  in  Table  19,  therefore,  are  merely 
estimates.    Tables  20  and  21  need  no  explanation. 


Tablb  19. 
Structural  Materials. 
Annual  Production  of  Limb. 


Calendar  Year. 

Value. 

1886 

$283,755 
394,859 
339,951 
362,848 
412,308 
251,215 
411,270 
900,000 
900,000 
700,000 
650,000 
650,000 
650,000 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 
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Structural 
Materials. 

Lime. 


Tablb  20. 

Structural  Materials. 

Exports  of  Limb. 


Province. 

Calendar  Year. 

1895. 

1896.      1     1897. 

1898. 

Ontario 

$  26,257 

23,047 

1,468 

21,891 

30 

4 

1 

126,500  1     $17,730 

18,067  '       21,786 

3,195           2,390 

24,058         11-021 

$  31,465 

15,800 

245 

2,047 

Ouebeo 

Nova  Scotia 

New  Brunswick 

Manitoba. 

British  Columbia 

Totals 

250 



87 

t  71,697 

1  70,820 

$  53,177 

$49,594 

Table  21. 

Stbucttural  Materials. 

Imports  of  Lime. 


Fiscal  Year. 


1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894     

1895 

1896 

1897 

1898     Duty20p.c. 


Barrels.       Value. 


6,100 

5,796 

5,064 

7,623 

10,804 

12.072 

11,021 

10,835 

10,142 

13,079 

8,149 


6,182 
6,879 
6,766 
12,008 
10,239 
16,108 
12,850 


$  6,018 
4,177 
5,365 
9.224  , 
11,200 
11,503  ! 
9,^7  : 
8,524 
7.537 
9,363 
5,360 
4,273 
4.241 
4.917 
4,907 
5,743 
7,331 
10.529 
9.002 


Clay.  Clay  Products, — The  available  statistics  regarding  the  various  clay 

products  will  be  found  in  the  accompanying  tables,  Nos.  22  to  29.  As 
in  the  case  of  lime,  befoi-e  mentioned,  the  figures  quoted  for  the  value 
of  bricks  produced  are  estimated,  the  data  relating  to  this  industry 
being  very  imperfect. 
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Under    this   heading    are    comprised  those    materials    going    by  Structueal 
this  name  which  are  adapted  to  the  manufacture  of  bricks,  earthen- 
ware,  tiles,  sewer  pipes,  &c.     They  can  be  roughly  divided  into  three 
classes,  viz.,  brick  clays,  refractory  clays,  and  pottery  or  china-clay. 

Clays  of  the  first  class  are  widely  distributed  throughout  Canada, 
although  naturally  they  have  received  more  attention  and  development 
in  the  more  thickly  settled  parts  of  Ontario,  Quebec  and  eastern  Pro  - 
vinces,  than  in  the  western  part  of  the  Dominion. 

Table  22. 

Structubal  Materials. 

Annual  PBODUcmoN  of  Building  Bricks. 


Calendar  Year. 

Value. 

1886 

1887 

1888 

$  '873,600 

98G,r»89 
1,03(1,746 
1,273,884 
l,2n(>,982 
1,061,586 
1,251, i*34 
1,800,000 
1,800,000 
1,G70,(XK) 
1,GOO,000 
1,600,000 
1,900,000 

1889 

1890    

1891 

1892 

1893 

1894 

1896 

1896 

1897 

1898 

Table  23. 
Stbucttueal  Matebials. 

EXFOBTS  OF  BbIOK. 


Province. 

Calendar  Yeabs. 

1894. 

1895. 

1896. 

1897. 

1898. 

M 

Value 

M 

Value 

M 

Value 

M 

Value 

M 

Value 

Ontario 

280 

68 

489 

258 

1,257 

917 

8,252 

1,979 

1,063 

82 

199 

321 

4,420 

1,092 

834 

2,319 

266 
41 

600 
76 

f 

1,473 
200 

3,276 
729 

178 

316 

31 

48 

f 

940 

1,114 

285 

340 

9 
16 
11 
23 

6 

59 
88 
74 
165 
66 

Onebeo 

Nova  Scotia.   .... 
New  Brunswick. . . 
British  Gk>lumbia. . 

Totals 

1,095 

7,405 

1,665 

8,665 

983 

6,678 

573 

2,679 

65 

442 

12 
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QBOLOOICAL  SUBVET  OF  OANADA. 

Table  24. 

Stbuotural  Materials. 

Imfobtb  of  Buildiko  Bbiok. 


FiBcalYear. 

Vriue. 

1880 

$2,067 

4,2S1 

24,672 

14,234 

20,268 

14,682 

6,929 

2,440 

20,720 

24,686 

12,600 

9,744 

6,076 

14,108 

18,320 

4,706 

23,189 

10,336 

6,662 

1881..     

1882 

1888 

1884 

1886 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1896 

1896 

1897 

1898 Duty20p.o. 

Imports  of  paving  brick  in  1898 :    Value,  $2,337 ;  duty,  20  p.a 


Terra  Gotta. 


Table  26. 

Stbuotural  Materials. 

pRODUonoN  OF  Terra  Gotta,  &a 


Calendar  Year. 

Value. 

1888 

$  49,800 

Not  avaiUble. 

90,000 

113,103 
97,289 
66,704 
66,600 

196,123 
as,866 

156.696 

167;902 

1889 

1890 

1891 

1892 

1893 

1894 

1896 

1896 

1897 

1898 
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Table  26. 
STBUcmiBAL  Matebialb. 

PbODUOTION  of  SlWEB  PlPBB,  &0. 


Calendar  Year. 

Value. 

1888 

9266,820 
Notavailabl& 
848,000 
227,800 
867,660 
860,000 
260,825 
287,046 
168,876 
164,260 
181,717 

1889 

1890 

1891 

1892 

1898 

1894 

1895 

1896 

1897 

1898 

Table  27. 

Stbuotubal  Materials. 

Impobts  or  Drain  Tiles  and  Sewer  Fifes. 


Fiscal  Year. 


1880. 
1881. 


1888. 
1884 
1886. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1898. 
1894. 
1895. 
1896. 
1897. 


rDram  tile,  not  glazed   

1898  J  I^r&in  pip^  sewer  pipe^  ohimnev  linings  or  vents, 

I        chimney  tope  and  inverted  clocks,  glazed  or 

unglased 


1 


Total. 


Duty. 
20  p.  o. 

86    .. 


12J 


Valua 


I  83,796 
87,868 
70,066 
70,699 
71,766 
69,689 
67,968 
71,208 
101,267 
83,21iS 
77,484 
87,196 
59,637 
89,001 


21,063 
19,296 
84,286 


I     167 

29,464 


9,611 


Structural 
Materials. 

Sewer  Pipes. 
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Structural 
Materiaus. 

Pottery. 


Table  28. 
Annual  Production  of  Pottery. 


Calendar  Year. 

Valae. 

1888 

1889     

$    27,760 

Not  available . 

195,242 

268,844 

1890 

1891 

1892  

265,811 

Ig93             ...   .              

213,186 

1894          . . 

162,144 

1896 

1896 

1897 

1898 

151,588 
168,427 
129,629 
214,675 

Eanhenware. 


Tabu^. 
Imports  of  Earthenware. 


FiBcal  Year. 


1880.. 
1881  . 
1882.. 
1888.. 
1884.. 
1886.. 
1886.. 
1887.. 
1888.. 


1890.. 
1891.. 
1892.. 
1898.. 
1894.. 
1896.. 
1896.. 
1897.. 


1898 


f  Earthenware  and  china  :— 

Baths,  tubs  and  washstands,  of  earthenware,  stone, 
oement  or  clay,  or  of  other  material,  X.O.P 

Brown  or  coloured  earthen  and  stoneware,  and 
Rockinff  ham  ware 

Deooratea,  printed  or  sponged,  and  all  earthen- 
ware, N.E.S 


Demijohns,  chums  and  crooks. 

White  f(ranite  or  ironstone  ware,  C.C.  or  cream 

coloured  ware 

China  and  porcelain  ware 

Earthenware  tales 

k  Manufactures  of  earthenware,  N.E.S 


Total. 


Duty. 

30  p. c. 

SOp.c 

SOp.c. 
30  p. c. 

SOp.c. 
30p.c. 
35  p.c. 
30p.c. 


V«ln& 


646,734 

657,886 

544,586 

611,863 

599,269 

750.691 

697,082 

697,949 

696,206 

634,907 

748,810  ! 

709,737 

695,614 

547,986 

076,493 


$    7,080 

20,309 

185,727 
2,707 

176,074 

186,071 

38,632 

64,274 


$675,874 
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Sivnd  €md  Orcbvd. — It  is  unnecessary  to  point  out  that  the  exports  Structural 
given  below  would,  of  course,  represent  but  a  fraction  of  the  amounts  of      ™^^"*- 
these  materials  actually  put  to  use  throughout  the  country  year  by  year.  Gravel. 
Even  were  it  not  worth  while  it  would  manifestly  be  impossible  to 
ascertain  even  approximately  the  real  figures.  The  exports  given,  how- 
ever, represent  a  recognised  industry  at  a  few  points  in  Ontario,  where 
the  deposits,  being  conveniently  situated  to  meet  the  demand  of  certain 
cities  in  the  United  States  are  worked  and  shipped. 

Table  80. 

Stbucttubal  Matkriaus. 

ExFOBTB  OF  Sand  and  Gravel. 


Calendar  Year. 

Tons. 

Value. 

1893 

829,116 
824,666 
277,162 
224,769 
162,968 

$ 

121,796 

86,940 

118,369 

80,110 

76,729 

1894 

1896 

1896 

1897 

f  Ontario... . 

168,889 

231 
200 

84,066 

6,291 

922 

200 

1898 

Qaebeo 

Nova  Sootia. 

Nflw  BrunBwick 

Manitoba. 

Britiih  Columbia 

Total 

166,964 

90,498 

MISCELLANEOUS. 


MlSOELLA- 
NEOUB. 


AfUimony, — After  an  interval  of  six  years  the  antimony  mines  at  Antimony. 
West  Gore,  in  the  county  of  Hants,  were  reopened  in  1898.     A  total 
production  of  antimony  ore  of  1,200  long  tons  is  reported  containing 
11  per  cent  antimony  and  running  about  18  dwts.  in  gold.     The  ore 
was  sold  in  London. 

These  mines  were  first  opened  up  in  1884  and  were  known  as  the 
Rawdon  mines.  Some  considerable  shipments  were  made  for  a  few 
years,  but  production  graduaUy  fell  until  in  1891  it  ceased  altogether 
and  was  only  renewed  during  the  present  year  (1898). 
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6B0L0GICAL  SURVEY  OF  CANADA. 
Table  1. 

MiaOBLLANSOUa 

Annual  PsoDuonoN  of  Antimont  Obe. 


Calendar  Year. 

Tons. 

Value. 

1886 

1887 

665 

584 

845 

55 

26i 

10 

1,344 

$31,490 

10,860 

8,696 

1,100 

625 

60 

20,000 

1888       

1889 

1890 

1891   

1898 

Table  2. 

Miscellaneous. 

Exports  of  Antimony  Ores. 


Calendar 
Year. 

Tons. 

Value. 

Calendar 
Year. 

Tons. 

Value. 

• 

1880 

40 
84 
823 
165 
483 
758 

$   1,948 

3,308 

11,678 

4,200 

17,875 

36,250 

1886 

665 

229 

3521 

30 

38 

8i 

$31,490 

9,720 

6.894 

695 

1,000 

60 

1881 

1882 

!  1887 

1888 

1888 

1889 

1884 

,  1890 

1891* 

1885 

ifiofi  /Nova  5 
^^^     NewB 

kx)tia..., 

1,228 

$15,072 
223 

runswiek 

Tot^ 

I 

1,232 

$16,295 

*No  exports  between  1891  and  1898. 
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Table  a 

MiSCELLAmOUS. 

Imports  of  Amtiuont. 


MlSCELIA- 
NEOUS. 

Antimony. 


Fiscal  Tear. 

l^ounds. 

Value. 

1880 

42,247 

$5,908 

7,060 

15,044 

10,366 

15,564 

8,182 

6,951 

7,122 

12,242 

11,206 

17.439 

17,488 

17.680 

14,771 

12,249 

6,181 

9,567 

8,081 

1881 

1882 

183,697 

106,846 

446,600 

82,012 

89,787 

87,827 

120,125 

119,084 

117,066 

114,084 

180,308 

181,823 

139,571 

79,707 

163,209 

184,661 

1888 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1896.   

1896.  

1897 

TAntiniony,  or  rogulus  of,  not  ground 

1898  ■      pulverized  or  otherwise  manufactured. 

t  Antimony  salts 

Total 

Duty. 

Free. 

II 

141,167 
15,284 

$10,449 
1,901 

156,451 

$12,350 

Arsenic, — There  was  no  production  of  arsenic  to  report  for  1898  Arsenia 
though  a  renewal  of  the  industry  may  be  looked  for  at  an  early  date 
as  several  companies  in  the  Hastings  district  of  Ontario  were  making 
preparations  for  its  production  as  a  by-product  in  the  treatment  of  the 
arsenical  gold  ores  there  worked. 
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MlSOBLLA- 
NBOUS. 

Araenio. 


Table  4. 

MlSCELLANBOUS. 

Annual  Produotion  of  ABssNia 


Calendar  Year. 

Tons. 

Value. 

1885 

1886 

1887 

440 

120 

30 

30 

Nil. 
26 
20 

Nil. 

II 

NU.' 
If 

$17,600 
5,460 
1,200 

hT 

1,500 
1,000 
Nil 

II 

420 
NU. 

II 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

Table  5. 

Miscellaneous. 

Imports  of  Arsenic. 


FiRoal  Year. 

Pounds. 

1 

Value. 

1880 

18.197 

31,417 

138,920 

51,953 

19,837 

49,080 

30,181 

32,436 

27,510 

69.269 

138.509 

115.248 

302.958 

447,079 

292,505 

1,115,697 

664.854 

152,275 

1,291,967 

$     576 

1,070 
3,962 

773 

1,566 

961 

1,116 

1,016 

2,434 

4,474 

4,027 

9,365 

12.907 

10,018 

31.932 

27,523 

8,378 

14,270 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896  

1897 

1898 Dutyfree. 
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FeUpoflT, — A  production  of  2,500  tons  is  reported,  chiefly  from  West  Misoella- 
Templeton,  Wright  county,  Quebec.  ^■°^^- 


For  the  past  two  or  three  years  there  has  been  considerable  inquiry 
for  this  mineral  by  consumers  for  use  in  pottery  works  and  also  in 
making  buttons.  There  would  seem  to  be  a  possibility  of  the  develop- 
ment of  a  remunerative  industry  wherever  bodies  of  felspar  of  con- 
siderable size  are  located  near  the  railway  or  other  communications. 
Whilst  there  is  a  demand,  the  value  is  of  course  not  such  as  would  bear 
the  burden  of  heavy  charges  for  mining,  selection  and  freight  and 
many  known  occurrences  cannot  be  now  worked  on  account  of  disabili- 
ties in  this  direction.  A  number  of  specimens  of  Canadian  felspar 
have  been  obtained  by  the  Geological  Survey  and  through  the  kindness 
of  pottery  makers  burnt  in  the  kiln.  Most  of  these  yielded  good 
results,  yielding  samples  slightly  fused  and  glazed  white  and  translucent 
and  free  from  colouration,  so  that  success  merely  depends  upon  being 
able  to  turn  out  large  quantities  cheaply  equal  to  the  specimens  tested. 

Whilst  the  figures  for  1898,  given  in  Table  6,  do  not  show  as  large  a 
growth  as  could  be  wished,  it  is  hoped  that  the  prospecting  still  going 
on  will  result  in  finding  large  bodies  of  good  mineral  well  enough  situ- 
ated for  working  profitably. 

Table  6.  • 

MlBOZLLANBOUS. 

Production  of  Fbupab. 


Felspar. 


Calendar  Year. 

Tona. 

Value. 

1890 

700 

$3,500 

1891 

685 

3,425 

1892 

175 

525 

1898 

575 

♦2,545 

1894 

Nil. 

1895 

1896 

972 

•2,583 

1897 

1,400 

3,290 

1898 

2,500 

6,250 

'  Exports. 
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MlSOELLA- 
NBOUB. 

Fireclay. 


Fireday. — BeturoB   of    fireclay  production  were  obtained  from 
Nova  Scotia  and  New  Brunswick. 

Table  7. 

MlBOELLANBOUB. 
PBODUOnON  OF  FiBBOLAT. 


Calendar  Year. 

TODB. 

Value. 

1889 

1890 

1891 

1892 

400 
NiL 
250 

1,991 
540 
539 

1,329 
842 

2,118 
670 

760 
4,467 

700 
2,167 
3,492 
1,805 
6,769 
1,680 

1893 

1894 

1895 

1896 . 

1897 

1898 

Moulding 
Sand. 


Moulding  Sand. — ^The  moulding  sand  production  embodied  in  the 
below  given  Table  No.  8  is  almost  all  produced  in  western  Ontario, 
appearing  in  our  railway  shipment  returns.  It  is  all  exported  to 
adjacent  points  in  the  United  States.  There  is  doubtless  more  or 
less  of  this  material  mined  and  used  locally  at  other  points,  but  it  is 
not  possible  to  ascertain  the  data  regulating  production. 

Table  8. 

MiSOBLLANBOUS. 

pRODUonoN  OF  Moulding  Sand. 


Calendar  Year. 

Tons. 

Value. 

1887 

1888 

1889 

1890 

1891 

1892 

160 

169 

170 

320 

230 

345 

4,370 

6,214 

6,765 

5,739 

5,486 

10,672 

$     800 

845 

850 

1,410 

1,000 

1.380 

9,086 

12,428 

13,530 

11,478 

10,931 

21,038 

1893 

1894 

1895 

1896 

1S97 

1898 
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FUUinum, — The  only  production  reported  in  Canada  in  1898  was 


MlBOKLLA- 


about  100  ounces  found  in  the  placer  workings  of  the  Similkameen  platinum, 
district  of  British  Columbia. 

Table  9. 

MlSGRLLANBOUB. 

Annual  Proddction  of  Platinum. 


Calendar  Year. 


1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 


Value. 


$5,600 
6,000 
3,600 
4,600 
10,000 
3,600 
1,800 

960 
3,800 

750 
1,600 
1,600 


Tablb  10. 
Miscellanrous. 
Imports  of  Platinum. 


Fiscal  Year. 

Value. 

1883 

$   113 

576 

792 

1,154 

1,422 

13,475 
3,167 
6,216 
4,066 
1,962 

14,082 
7,151 
3,937 
6,185 
9,031 
9,781 

1884 

1886 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894  

1895 

1896 

1897.  ..  , 

♦1898 

*  Platinum  wire  and  platiniun  in  bars,  stripe,  sheets  or  plates  ; 
platinum  retorts,  pans,  oondexisers,  tubing  and  pipe,  imported 
Dy  manufacturers  of  sulphuric  acid  for  use  in  their  works. 
Duty  free. 
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Miscella- 
neous. 
Quartz. 


Qttartz, — As  wilJ  be  evident  from  Table  1 1  below  the  mining  of  this 
mineral  has  never  been  other  than  spasmodic.  The  small  quantity 
noted  for  1898  was  chiefly  used  as  a  refractory  material  in  connection 
with  the  electric  manufacture  of  phosphorous  now  being  carried  on  at 
Buckingham,  Que.,  and  in  the  rolling  mills  in  Montreal  The  material 
used  by  the  latter  was  obtained  by  quarrying  and  crushing  the 
the  Nepean  sandstone  near  Ottawa. 

Table  1L 

MiSOELLANEOUB. 

Annual  Produotion  of  Quartz. 


Calendar  Tear. 

Tons. 

Value. 

1890 

200 

$  1,000 

1891 

1892 

1893 

1894.              

100 

500 

1895 

1896 

1897 

10 

60 

1898 

284 

570 

Table  12. 

MiSOELLANEOUB. 

Imports  of  *  Silsx  '  Crystallized  Quartz. 


Fiscal  Year. 

Cwt 

Value. 

1880 

6,252 
3.251 
3,283 
3,643 
3,269 
3,527 
2,620 
14,533 
4,808 
5,130 
1,768 
3,674 
1,429 
2,447 
2,451 
2,882 
3,289 
2,664 
3,104 

$2,290 
1,659 
1,678 
2,068 
1,709 
1,443 
1,313 
5,073 
2,386 
1,211 
2,617 
1,929 
1,244 
1,301 
1,621 
1,881 
2,174 
3,415 
2,773 

1881 

1882 

1883 

1884 

1886 

1886 

1887 

1888 

1889 

1890 

1891 

1892. 

1893 

1894.: 

1895 

1896 

1897 

1898 Dutyfree. 
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SoapHone. — As  in  past  years  a  small  amount  of  this  material  has  Misoblla- 
been  produced.     As  this  subject  was  dealt  with  at  some  length  in  ^^^^^ 
last  yearns  Report  nothing  further  need  be  said  here. 


Soapstone. 


Table  13. 

MiSGBLLANEOnS. 

Annual  Produgtion  ov  Soapstone. 


Calendar  Year. 

Tons. 

Value. 

1886 

50 

$  400 

1887. 

100 

800 

1888. 

140 

280 

1889 

195 

1,170 

1890. 

917 

1,239 

1891 

NU 

Nil 

1892. 

1,374 

6,240 

1898. 

717 

1,920 

1894 

916 

1,640 

1895 

475 

2,138 

1896 

410 

1,280 

1897 

157 

350 

1898 

405 

1,000 
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MiSOBLLA- 
NEOUB. 

Tin. 


Tin. — As  there  haYe  as  yet  been  disooYered  no  workable  deposits  of 
ores  of  this  metal  in  Canada  there  is  no  production  to  report 

An  idea  may  be  formed  of  the  consumption  in  Canada  of  tin  and 
tinware  by  reference  to  the  figures  in  the  below  giYen  table. 

Tablb  14. 

MlBCBLLANBOUS. 

Imfobtb  of  Tin  and  Tinwarb. 


Fiscal  Tear. 


1880. 
1881. 
1882. 
1888 
1884. 
1886. 
1886. 
1887. 
1888. 


1890. 
1891. 
1892 
1893. 
1894. 
1896. 
1896. 
1897. 


Value. 


$  281,880 
413,924  : 
790,286 
1,274,150 
1,018,498 
1,060,883 
1,117.368 
1,187,312 
1,164,273 
1,243,794 
1,289,756 
1,206,918 
1,594,205 
1,242,994 
1,310,389 
973,397 
1,237,684 
1,274,108 


1898 


Tin  crystals 

Tin  in  blocks,  pigs  and  bars. 

Tin  plates  and  sheets 

Tinfoil 

Tin  strip  waste 


Tin  and  manufactures  of  : — 

Tin  plate  in  sheets,  decorated 

Tinware,  plain,  japanned,  or  lithographed,  and 
all  manufactures  of  tin,  N.E.S 


Total 


Duty. 
Free. 


26  p.  a 
25    .. 


$       2,505 

292,344 

1,150.741 

24,316 

7 


597 
80,341  j 


1,660,861 


Tripolite. 


Tripolite. — The  production  of  tripolite  from  the  deposits  in  NoYa 
Scotia  has  for  the  past  three  years  been  as  follows  : 


Calendar  Year. 


1896. 

1897 

1896. 


Tons. 


664 

16 

1.017 


Value. 


$ 

9,960 

150 
16,660 
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Whiting  and  Chalk, — ^There  is  a  small    consumption    of    these  Miscblla- 
materials  in  Canada  as  evidenced  by  the  below  given  tables  of  imports,  ^^^y^* 
In  neither  case  however  is  there  any  production  to  report.  Chalk!^*  *" 

Table  15. 

MiSOELLANSOUS. 

Impobts  or  Whitiko. 


FiflCAl  Year. 

Cwt 

Value. 

1880 

84,115 

47,480 

36,270 

76,012 

76,268 

67,441 

65,124 

47,246 

76,619 

84,658 

96,243 

84,679 

102,985 

88,835 

103,633 

102,751 

113.791 

102,453 

166,293 

$26,092 
16,637 
16,318 
29,334 
28,230 
23,492 
25,533 
15,191 
20,506 
22,785 
27,471 
27,504 
26,867 
25,563 
26,649 
25,441 
27,322 
22,541 
26,761 

1881 

1882 

1883  

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

♦1898 

*  Whiting  or  whitening,  gildera'  whiting  and  Paris  white.    Datj  free. 
Table  16. 

MiSOELLAKBOnS. 

Impobts  of  Chalk. 


Fiscal  Year. 

Value. 

1880 

1881  

1882 

1883 

•2,117 
2,768 
2,882 
5,067 
2,589 
8,008 
6,583 
5,635 
5,865 
5,336 
7,221 
8,193 
9,558 
9,966 

11,308 
7,730 
6,467 
7,432 
9,338 

1884 

1885 

1886 

1887   

1888 

1889 

1890 

1891  

1892 

1893 

1894 

1895 

1896  

1897 

•1898 

'  Chalk  prepared.    Duty  20  p.  c. 
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Miscella- 
neous. 

Zinc. 


Zinc. — The  deposits  of  blende  and  galena  on  Calamet  Island, 
Pontiac  Co.,  Que.,  were  worked  by  the  Grand  Calumet  Mining  Com- 
pany, Limited,  and  about  1,100  long  tons  of  ore  were  shipped  averaging 
about  32  per  cent  zinc,  besides  silver  and  lead,  giving  a  total  output 
of  zinc  of  394  tons  of  2,000  lbs. 


Table  17. 

MlSOELLANEOUS. 

Imports  of  Zino  in  BfiOOKS,  Pias 

&ND  Sheets. 

Fiscal  Yewr. 

Cwt. 

Value. 

1880 

13,805 
20,920 
15,021 
22,765 
18,946 
20,954 
23,146 
26,142 
16,407 
19,782 
18,236 
17,984 
21,881 
26,446 
20,774 
16,061 
20,223 
11,946 
36,148 

967,881 

1881 

94,015 

1882 

76,631 

1883 

1884 

1885 

1886 

1887 

1888  

94,799 
77,373 
70,598 
85,599 
98,557 
65,827 

1889 

83,936 

1890 

1891 

1892 

1893 

92,530 
105,023 
127,302 
124,360 

1894 

90,680 

1895 

63,373 

1896 

1897 

1898 .Dutyfree 

80.784 

57,754 

112,785 
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Table  18. 

MiSCELLANBOnS. 

Imports  ok  Spelter. 


Fiscal  Year. 


Cwt. 


Value. 


1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898  Dutyfree 


1,073 
2,904 
1,654 
1,274 
2,239 
3,325 
5,432 
6,908 
7,772 
8,750 

14,570 
6,249 

13,909 

10,721 
8,423 
9,249 

10,897 
8,342 
2,794 


8  5,310 
12,276 
7,779 
5,196 
10,417 
10,875 
18,238 
25,007 
29,762 
37,403 
71,122 
31,459 
62,560 
49,822 
35,615 
30,245 
40,548 
32,826 
13,561 


*  Spelter  in  blocks  and  pigs. 

Table  19. 

Miscellaneous. 

Imports  of  Zino,  Manufactures  of. 


Miscella- 
neous. 

Zinc 


Fiscal  Year. 

Value. 

1880 

$8,327 

20,lY8 

16,526 

22,599 

11,952 

9,459 

7,845 

6,561 

7,402 

7,233 

6,472 

7,178 

7,563 

7,464 

6,193 

5,581 

6,290 

5,145 

1881 

1882 

isas 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 ; 

1897 

1  QOfi  /  Zinc,  seamless  drawn  tubinsr 

Duty. 

Free. 
25  p.  c. 

$3,540 
6,963 

^**^*^  I     u     manufactures  of,  N.O.P 

Total 

10,503 

13 
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general  description.^ 7-12  H 

mountains  and  glaciers 12-14  m 

lakes 14m 

areologv 15-20  m 

toflsiUferous  rocks 20-21  M 

Laorentian  rocks 21-24  H 

crystalline  limestones 24-28  m 

surface  geoloRv 28-32  m 

latitudes  and  longitudes. 33-34  H 

plants  collected 34-37  m 

msects  determined     38  M 

Bagot,  Renfrew  county,  O.,  des- 
cription of  celestite 9  R 

Bailey,  Prof.  L.  W.,  work  by ..  .27,  187  a 
Balsam    Bay,   Lake   Winnipeg, 

description  of 84  o 

Barasois  River,  Victoria  county, 

N.  S. ,  gold  and  silver  assay.        23  R 

Barlow,  A.  E.,  work  by 26,  106  a 

quoted 26  a 

"Barrens"     in     Cape     Breton 

Island,  character  of 199  A 

Baryta,  production 8,  113  8 

imports 114  s 

Basaltic  rocks,   Yukon  district, 

description  of . .        55  a 

Batiscan    River,    St.    Lawrence 

River,  Q.,  rocks  along 45  J 

Battle  Cement  Works,  Thorold, 

O.,  note  on 169  a 

Baude,  Lac  ^,  Champlain  county, 

Q.,  rocks  at 36  J 

Beach  accumulations,  Great  Duck 

Island,  Lake  Huron 178  a 

Beaches  of  Lake  Winnipeg 97-100  v 

Beamsville  quarries,  Clmton,  O., 

note  on 168  A 

Beaver  Lake,  O.,  note  on 90  a 

Belanger  Point,  Lake  Winnipeg, 

rocks  of 24  G 

Belanger  River,  Lake  Winnipeg, 

description  of 8,  33  g 

rocks  of 24,  33g 

Belgium,  exports  to 11  8 

Bell,  Dr.  R.,  work  by 26,  99  a 

work  on  Lake  Winnipeg  (1874)        97  G 

report  by 1-38  m 

Belly  River  coal  field,  Alberta. . .        47  s 
Belly  River  formation,  reptilian 

remains 184  A 

comparison  of  fauna  with  that 

of  Laramie 189  a 

Benacadie    Glen,    Cape    Breton 
county,     N.S.,    gold    and 

silver  assay 23  R 

Berens  Island,  Lake  Winnii)eg, 

description  of 27  f 

rocks  and  fossils  of 71  F 

Berens  River,   Lake  Winnipeg.    8,  37  G 

rocks  at  the  mouth  of 30,  36  g 

Berry  Island,   Lake    Winnijieg, 

description  of 22  f 

rocks  near 51  o 

Berry  Rapid,  Black  R.  M.  .rocks  at        78  G 
Beryl  found  in  Calvin,  Niplssing 

district,  O 14  R 

Big  Black  River,   Lake  Winni- 
peg, note  on 8  G 


Big  Black  Kiver— Cont. 

rocks  at,  and  description. .  .27, 
Big    Bonnet    Falls,    Winnipeg 

River,  note  on. 

Big  Egg  Lake,  AL,  indicationa 

of  petroleum 

Big  Island,  Hudson  Strait,  size 

and  harbours 

Big    Island,    Lake     Winnipeg, 

description  of 

sandstone  on 

limestone  of 

fossils  of 

"Big  ledffe,"   a  deposit  of  sul- 

£hiae,  B.C.,  note  on 
ong     Lake,     Champlain 


county,  Q.,  rocks  < 


Big  Pond,  Cape  Breton  county, 
N.S.,  clay  examined  

Big  Salmon  River,  Yukon  dis- 
trict, description  of 

character  of  valley 


tributaries 

geology 

prospectinflT  for  gold 

gold  and  silver  assay 

Bigsby,  J.  J.J  on  Lake  Winnipeg. 
Big-stone  Pomt,  Lake  Winnipeg, 

shore  near 

Billing's  prospect,  Michipicoten 
district,  O.,  gold  and  silver 

assay 

Birds  of  Hudson  Strait 

Black  Bear  Island,  Lake  Win- 
nipeg, description  of 

rocks  of 

sketch  of 

Black  Island,   Lake    Winnipeg, 

description  of 

sandstone  of 

limestones  on 

rocks  of 10,  53, 

iron  ore,  analyses 

Black    River,    Lake   Winnipeg, 

rocks  near 

north  branch 

south  branch . 

Black       River,       L'Assomption 

River,  Q.,  rocks  along 

Blanche,  Riviere,  Portueuf 
county,     Q.,    landslip     in 

valley  of 

Blast  furnace  slag,  imports.. 

Bloodvein  River,  Lake  Winni- 
peg, description  of 

Blue  Bird  claim,  Shuswap  Lake, 

B.C.,  gold  and  silver  assay. 

Blue  Jay  mine.  Swan  Lake,  B.C., 

gold  and  silver  assay 

Boas,   Dr.   Franz,    on    northern 

Baffin  Land 

Bonanza  mica  mine,  south  of  Tete 
Jaune  Cache,  B.C.;  con- 
stituents of  veins 

Bon  Diable  mine,  Vernon,  B.C., 

gold  and  silver  assay 

Bone-beds,  Antifironish,  N*. S 

Bonnet,  Lac  du,  Winnipeg  River, 
description  and  rocks. 
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34,36o 

80o 

29a 

8m 

22  F 
56  i- 
63f 
64f 

70  a 

48/ 

56r 

47  a 
47  a 
47  a 
48a 
49a 
33  B 
94g 

84g 


31  B 
10  L 

23  F 

70  F 
99  F 

22f 
54,  56  F 

«?3  F 
56,  62g 
60,  61  G 

71  G 
77g 
79  G 

52  J 


65-67  J 
12  s 

42-44  G 
37  R 
37  B 

18,  19  a 

39d 

37  B 
182  a 

80,8lG 
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Borax,  imports 12  b 

Boring  near  Pelican  River,  Al. . .  32-34  A 

stopped  by  gas 32,33a 

character  oTgas 34  A 

extent  of  gas-field 34  A 

section 36  A 

Boring  at  Victoria,  Al 35,  86  A 

details  of  casing  used 85  a 

strata  boivd  through 36  A 

Borings  in  Alberta 28-36  a 

difficulties  at  Pelican  River 28  a 

progress  at  Victoria 28  a 

visit  to  Big  Egg  Lake 29  a 

observations  by  J.  B.  Tyrrell. .  29  A 

indications  of  a  fault 30  A 

deductions  from  observations. .  80  A 
petroleum   of   value   not    yet 

discovered 81  A 

future  operations 31  a 

Botanical  collection,  additions  to  201  a 

Bottle  Lake,  Maskinong^  county,  i 

Q.,  rocks  of 53  J 

Boucher  Point,  Lake  Winnipeg, 

note  on , 68  F 

Boulder-clay,  Lake  Winnipeg.  . .  93  F 
Duck  Islands,  Lake  Huron . . .  176  a 
Boulders,   deposit  of,   Duck  Is- 
lands, Lake  Huron 176  a 

Boulder-strewn  shore,  Lake  Win- 
nipeg, near  Saskatchewan 

River  (fig.) 15  F 

Bouleau  Rapids,  Matta  win  River, 

<^.,  note  on 41  J 

Bow  River  series.  Alberta. 31  d 

Bras  d'Or  lake,  N. S. ,  agriculture.  197  a 
Brassard  road,  Berthier  county, 

Q.,  limestone  of 26  J 

Brazeau  Hills,  Rocky  Mtns.,  Al., 

Cretaceous  rocks  of 40  D 

Brazeau  River,  Al.,  head  wat*»r8  20  D 

Bricks,  statistics 8,  11,  12  s 

British  Columbia,  work  in 62-72  a 

occurrence  of  hydromagnesite ,  10  R 

natron 12  R 

arsenic 14  r 

stibnite 16r 

calcareous  t'lfa 17  R 

gold  and  silver  assays 35-39  r 

nickel  and  cobalt  ores 40,  41  r 

mineral  production 10  8 

production  of  coal 25  s 

statistics  of  coal 35  s 

coal  fields 48-53  s 

production  of  copper 71  s 

pixKluction  of  iron 81  h 

exports  of  iron  goods 8G  s 

production  of  lead 104  s 

development  of  mercury 108  8 

production  of  gold 151-155  a 

production  of  silver 156-158  8 

British  Guiana,  exjwrts  to 11  s 

Broadback  River,  Q.,  gold  and 

silver  assay 25  R 

Broad  Cove,  N.S.,  note  on  coal 

field 41  8 

Brock,  R,  W.,  work  by 25,  63  A 

Brokenhead  River,  Lake  Winni- 
peg, description  of 86  o 

Brook  trout,  Huason  Strait 9  L 

H 
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Brtd^Lake,  Al 10  d 

Buhrstones,  imports 12,  15  8 

Building  stone,  statistics. 8. 12,  165, 166  8 

East  Selkirk,  M.,  analysis 82  F 

Bull     Head,  ^  Lake    Winnipeg, 

navigation  near. 12  F 

sandstone  of 62  F 

dt^scription  of  rocks 66  F 

rooks  near 47  o 

BuUrush  Mountain.  Al.,  rocks  of.  29  D 

Bumside.  N.S;,  gold  at 150  a 

Burnt  Island,  Lake  Huron,  rocks 

of 179  a 

Bushkega  Island,  Lake  Winni- 
peg, description  of 28  f 

Calcite  found  in  March,  Carleton 

county,  O.,  description  of. .        51  R 

Caledon  township,  O.,  Smeaton's 

quarrv  in 171  A 

Caledonia  Colliery.  N.  S.  eouipmt        39  s 

Calumet  Island,  Q.,  pyrrnotite, 

analysis 39  r 

mining  at 118,  119  a 

Calumet  township,  Pontiac  coun- 
ty* Qm  gold  and  silver  assay        26  R 

Calvin  township,  Nipissing  dis- 
trict, O.,  discovery  of  poly- 

crase 14  r 

occurrence  of  beryl  in ........ .        14  R 

Cam  bro- Silurian     m     Winnipeg 

basin 14-36  v 

table  correlating  formations  of 

Manitoba  and  Minnesota. .        35  f 
listof  fossils 48-53  F 

Campbell  Creek,  Kootenay  Lake, 

B.C.,  nickel  ore 40  R 

Canadian  Anthracite  Coal  Co.'s 

Colliery,  Alberta 48  8 

Cape  Breton  Colliery,  N.S 39  s 

Cape    Breton    Island,   N.S.,    no 

boreal  plants  on 195  a 

agriculture  on 196  a 

climate  suitable  for  fruit  grow- 
ing         197  a 

equable  temperature 197  a 

distribution  of  trees 198  a 

character  of  "Barrens" 199  a 

Carboniferous  formation  in  Penn- 
sylvania and  Nova  Scotia 
compared 175  a 

Cariboo  Road,  Lillooet  district, 
B.C.,  hydromagnesite,  des- 
cription          10  R 

Caribou,  Hudson  Bay 125  a 

Caribou  Lake,  Manigotagan  Riv- 
er, rocks  of 75  G 

Carscallen  Point,  Lake  Winnipeg, 

character  of  rocks 18  f 

limestone  of 84  k 

Cascade  and  Johnson  Creeks, 
Rocky  Mountains,  Al. ,  gold 
and  silver  assay 33,34r 

Cascade    portage,    Manigotagan 

River,  rocks  at 73  o 

Cashel  townsliip,  Hastings  coun- 

tv,  O. ,  gold  and  silver  assay        27  R 

Castle  Mountain  rocks  in  Yellow 

Head  Mtn 32  n 
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Castor    Noir    River   and    lakes, 

Champlain  Co.  Q.,  rocks  of        39  J 

Catfish  Creek,  Lake  Winnipeg, 

description 82  o 

Catfish  Point,  Lake  Winnipeg, 

rocks  near 31  G 

Cat  Head.  Lake  Winnipeg 42,  43  F 

Cat  Head  limestone,  character, 

section,  distribution 42  F 

fossils  of 42,  43,  75  F 

Celestite,  township  of  Bagot,  Ren- 
frew county,  O.,  descrip- 
tion, sp.  gr.  and  analysis. .  9  R 

Cement,  production 8,  9,  172  s 

exports 11,  173  s 

imports 12,  174  8 

Cenelles  River,  Maitawin  River, 

Q.,  description  and  rocks. .         31  J 
rocks  at  Cenelles  Rapids 32  J 

Chalk,  imports 12  s 

Chalmers,  R.,  work  by 27,  121,  133  a 

Chaloupe  River,  Berthier  county, 

Q.,  rocks  and  fossils 15, 16  J 

Champlain  county,  Q.,  develop- 
ment of  natural  gas 102  s 

Chemistry  and  mineralogy,  work 

in ..       159  a 

Chert  nodules  of  Cat  Head  lime- 
stone         74  F 

Cheticamp,  N.S.,  mines  at 148  A 

Chicot  River,   Berthier  county, 

%,  fossils  obtained  at 16  j 
apids,  Mattawin  River, 

Q.,  rocks  at 34  J 

Chienne,  Lac  k  la,  St.  Maurice 

county,  Q.,  description 35  J 

Chienne,  Riviere  k  la,  route,  Mat- 
tawin River,  Q 34  J 

Chili,  exports  to  lis 

Chimney  Comer,  N.S.,  note  on 

coal  fields 41  s 

China,  exports  to 11  s 

Chromite,  production 8,  21  s 

exports 11,  21  8 

Chrysolite,  veins  of,  L'Assomp- 

tion  River,  Q 117  A 

Cinq    Lakes,    The,     Champlain 

county,  Q.,  rocks  of 115  a,  42  J 

Clarendon  township,  Frontenao 
county,  O.,  occurrence  of 

jamesonite 15  R 

Clark  Point,  Lake  Winnipeg,  sec- 
tion of  limestone 84  p 

Clay,  east  of  Lake  Winnii)eg 11  f 

in  Cape  Breton  county,  N.S., 

examined 55  r 

in  Mac|)e8,  Rimou8kicounty,Q.        55  R 

Clay  proaucts,  production 8,  177  8 

exports 11,  177  s 

imports 12,  178  s 

Clays  from  site  of  landslide  on 

trie  Riviere  Blanche,  (J 69  j 

Clear  Lake,  St.  Maurice  county, 

C^,,  description  and  rocks. .        27  J 
Clement  Point,  Lake  Winnijwg, 

rocks  at 11,  69  g 

Coal,  production 8,  9,  22-24  s 

exports 11,  25  8 

ex]x>rts  by  provinces 25,  26  s 
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Coal,  imports 12,27,28  3 

consumption  in  Canada 29  s 

Nova  Scotia,  statistics 30-32  s 

New  Brunswick,  statistics 33  s 

analyses 56-63  s 

Coal  fields  of  Canada 37-53  s 

Nova  Scotia 37-46  s 

New  Brunswick 46  s 

Manitoba  nnd  N.W.T 46-48  s 

British  C\»lumbia 48-53  s 

Coal  Brook,  N.S.,  note  on  coal 

field 42  s 

Cobalt  ores,  Q.  and  B.C.,  estima- 
tions   39-41  R 

Cochrane,  A.  S.,  quoted .    34  g 

surveys  of  1882 97  g 

Cochran  Lake,  N.S.,  coal  of 148  a 

Cod  in  Hudson  Bay 129  a 

Coke,  production 8,  9,  53,  54  s 

exports 11  s 

imports 12,  55  s 

Collection,   additions   to,  miner- 

alogicaL 161-166  a 

paleeontological 191,  193  A 

zoological . . ." 192,  194  A 

ethnological 193,  194  a 

botanical 201  a 

entomological 202  a 

Collections,  educational,  supnlied  166  a 
Columbia  Mineral  Claim,  B.C., 

development  for  mercury. .  108  s 
Commissioner  Island  group,  Jjake 

Winnipw,  description  of . .  25  F 
Commissioner  Island,  Lake  Win- 
nipeg, channel  north  of . . .  13  F 

description  of 26  F 

rocks  and  fossils 71  f 

Comox  coal  field,  B.C 52  s 

analyses  of  coal 63  8 

Conglomerates  near  Gilmour,  O.  107  a 
Contacts    between    fundamental 

gneisses  and  Gren  ville  areas  108  a 

Copper,  production 8,  64-66  s 

exports , 11,  67  s 

importe 12,68,69  s 

(^ebec 69  8 

Ontario 70  s 

British  Columbia 71  s 

Michipiooten  district,  0 104  a 

Copperas,  imports 12  s 

Corals,  palaeozoic 182  a 

Corkum  s     quarry,     Lunenburg 
county,     N\S.,     limestone 

anidysis 18  R 

Comey  Brook,  Inverness  county, 

N.  S. ,  gold  and  sil ver  assay.  22  R 
Correspondence   of   the  Depart- 
ment    20S  A 

Cow  Bay  gold  district,  N.S.. . . . .  159  a 

Cranberry  Lake,   B.C.,  descrip- 
tion of 80  A,  18  n 

rocks  of  mountains  east  of 37  n 

traces  of  gold 38  D 

Crane    portage,    Berens    River, 

description 38  g 

Crapaud  and  Grant  Rapids.  Mat- 
tawin River,  CX^  rocks  at. .  41  J 
Crocodilian  remains,  Red  Deer  R. 

district. 19b  A 
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Crooked  Lake,  Maskinons^e  coun- 

tyi  Q-»  limestone  of 27  J 

reddish  ^anite  of 28  j 

Crooks  Inlet,  Baffin  Land,  note 

on 20  M 

Cross  Island,  Lunenburg  county, 

N.S.,  gold  and  silver  assay.  24  B 
Crows    Nest     Pass    coal    fields, 

B.C 20-23  A,  49  s 

development  and  progress 20  a 

geological  structure 21  a 

analyses  of  coal 62  s 

Cryolite,  imports 12  s 

Crystallme  rocks,   north  of   the 

St.  Lawrence 22-27  J 

Cumberland  coal  field,  N.S 44  s 

analysis  of  coal 59  s 

Cumberland  iHland,  Baffin  Land, 

rocks  at 18-20  M 

Cutawajr  Lake,  Milieu  River,  l^., 

mica  depotiits  of .30  j 

Cypress  Lake,  Q.,  rocks  around..  24  j 

Dalhousie      township,      Lanark 
county,  O.,  gold  and  silver 

assay 27  b 

Balton  trail,  Yukon,  description 

of 38,39  a 

topography 41-44  a 

geological  features 44-40  a 

Dancing  Point,  Lake  Wiiiniix^, 

description  of  shore 17  K 

rocks  of     84  F 

Danville,  Q.,  asbestos  mine 20  s 

Dawson,  Dr.  G.  M.,   summary 

report  by . ; 1-208  A 

nature  of  work  by 9  a 

work  by 10  A 

Deer    Island,   Lake    Winnipeg, 

sandstone  and  shale  of  . . .  l^iJ  57  f 

section  described 57,  58  p 

fossils  of (jO,  05  F 

Denis,  T.  C, on  the  oil  industry  of 

Ontario 134  s 

Dezadash  Lake,  Unahini  River. .         39  a 
Diamond  Jubilee  mine,  Michipi- 
coten  district,  O.,  gold  and 

silver  assay 29,  30  R 

Diana  Bay^  Huasou  Strait,  des- 
cription of 17  L 

DianUf     steamship     to    Hudson 

Strait 0,8,  30  L 

Dichjonema  Webster i 180a 

Digby  county,    X.S.,   gold   and 

silver  assay 24  B 

Dinosaurian  remains,  Belly  River 

f onnation 185  a 

Laramie  formation 188  a 

Diorite,  Hudson  Strait 38  L 

Dog  Head,  Lake  Winnipeg,  sec- 
tion of  rocks 07  F 

section  of  north  shore 08  F 

fossils 69  F 

rocks  near 45  g 

Dora  Bromide  claim,  Goat  Moun- 
tain, West  Kootenay  dis- 
trict, gold  and  nil  ver  assay .         35  R 
Douglas  Harbour,  Hudson  Strait 

description  of 8  l 
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Douglas  Harbour—  CotU, 

country  about 9 

terraces  of 47  L 

Dowling,  D.  B.,  report  by I-IOO  F 

work  by 26,  94  A 

compilation  of  J.  B.  Tyrrell's 

report  by .* 1-98  g 

Drain  tiles,  statistics 179  s 

Dresser,  Prof.  J.  A.,  work  by . . .       119  a 

Drumlins,  Lake  Winnipeg 94,  95  v 

map  sho^nng  influence  of 95  F 

Drummond  Colliery,  map  West- 

viUe,  N.  S 44  8 

Duck  Islands,  Lake  Huron,  exa- 
mination of  rocks 170-179  a 

Ducks    Nest,     Lake    Winnipeg, 

spotted  rocks  near 26,  27  g 

Dunsinane,  King  county,  N.B., 

analysis  of  water 51  b 

Eagle   Lake,    Eagle   River   Q., 

rocks  at 35  J 

Eagle  Rapids,  Mattawin  River, 

Q.,  rocks  at 39  J 

Eagle  River,  Mattawin  River,  Q., 

rocks  along 35  J 

Earthenware,  imports 12,  180  s 

East  Selkirk,  M.,  fossils  from 79, 81  f 

quarry  at 80,  81  F 

Eastern  Townships  map,  N.  W. 
sheet,  see  Three  Rivers 
map-sheet. 

Edmonton,  Al.,  to  Tete  Jaune 
Cache,  B.C.,  description  of 
route 5-44  I) 

Edmondton  beds  described 22-24  d 

section  of  beds 24  D 

Edwards,  A.,  1812,  a  writer  on 

Lake  Winnii^eg 92  g 

Educational  collections  supplied .  8  A 

Eel  River  Crossing,  Restigouche 
county,  N.B.,  analysis  of 
water 50,  51  R 

Egg    Islands,    Lake    Winnipeg, 

description  of 25  F 

Egg  Lake,  N.  W.  T.,  search  for 

petroleum 29  a 

Eight-mile  Creek,  B.C.,  occur- 
rence of  arsenic 14  R 

Eldorado  Creek,  Klondike,  gold 

and  silver  assay 34  R 

Elk    Island,     Lake     Winnipeg, 

sandstone  of 54  F 

limestone  of 63  F 

rocks  near 83  g 

Ells,  Dr.  R.  W.,  work  by 20,  111  a 

report  by 1-70  J 

Emerald,  Inverness  coun ty<N.S., 

description  of  hiibnerite . .         10  R 

Emery,  imi^rts 12, 10  8 

English   Brook,    Wanni pego w 

River,  M.  rocks  of 11,  06  g 

English  Lake,  English  Brook,  N. 

rocks  of 67  G 

English  River,  O.,  rocks  of 88  A 

Entomological  collection,  addi- 
tions to 202  A 

Erratics  in  Baffin  Land 28  m 

Erosion  along  dykes,  Baffin  Land        15  M 
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Esker  between  Wolf  and  Moose 

riven,  Al 24  D 

Eskimo    encampment,    Hudson 

Strait 11,  12l 

at  Pa3me  River,  Ungava  Bay. .        20  l 
Esquesing  and   Nassagaweya 
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Poplar  Falls,  Pigeon  River,  M. 
rocks  at ........ 

Poplar .  Point,  Lake  Wiimipeg, 
rocks  at 

Poplar  River,  Lake   Winnipeg, 

rocks  at 

rocks,  soil  and  timber 

Porphyrites,  in  Yukon 

Porphyrv,  on  the  shore  of  Lake 
Winnitw 

Port  Hood,  N.  S. ,  note  on  coal  field 

Portneuf  station,  Q.,  old  shore- 
lines north  of 

Portneuf,    Q.,    examination     of 

landslip 121  a 

Poet  River,  Q.,  ascent  of 112  a 


20l 
lis 


48j 


14  b 

72  o 

40o 

28o 

28g 
36o 
45a 

546 
41  8 

64j 


rocks  near . 
limestone  of. . 
Pot-holes,     of 
M.. 


Berens     River. 


of  Miskowow  River,  M. 


112  a 
26j 

37o 
42  6 
31  M 


giant,  Hudson  Strait. 
Pot-hole  Portage  of  Beren.s  River, 

M     8,  37  6 

Pottery,  production 8, 180  8 

Prairie  Creek,  Athabasca  River, 

Al.,  rocks  of. 

Precious  stones,  production 

imfwrts 

Prescott  mine,  Michipiooten  dis- 
trict, O.,   gold  and   nilver 

a.*isay   .         

Prince  Kdward   Island,   agricul- 
ture on 

exoprt  of  coal 

Princo  of  Wales,  Cape,   Hudstm 
Strait,  description  of  .    ... 

rocks  of 

Protection    Island  Shaft,    B.C., 

note  on  colliery 

Provost    township,     B  e  r  t  h  i  e  r 

county,  Q.,  rocks  in 

Pumice,  imports  12, 16  s 

Punk    Island,    Lake   Winnii)eg, 

description  of 22  F 

sandstone  of 60  f 

fossils  of 61  F 

Punk  Island  channel,  islands  of, 

Lake  Winnipeg 55,  66  6 

Pyrites,  production 8,  161  8 

exports 11,  161  s 

Pyroxene     rocks,     St.     Maurice 

River,  Q 44  J 

Lake  Mekinac,  Q 48  J 

Pyrrhotite   examined  for  nickel 

and  cobalt,  Q.  and  B.  C. . .    39-41  R 
Calumet  Island,  Q 119  a 


27d 

88 
12  8 


31  R 

195  a 
25s 

15  L 
35l 

51s 

25  J 
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Quarries  visited  in  western  On- 
tario  167171  A 

Qnartzite,  north  of  the  St.  Law- 
rence   23  J 

Quartz,  production. 8, 188  s 

imports. 188  a 

veins  in  Alberta 81  s 

auriferous  veins,  Ontario 92  a 

Quebec,  work  in 111-114  a 

mineral  pnoduction  of 10  s 

export  of  coal 25  5 

production  of  iron 81s 

exports  of  iron  goods 86  s 

production  of  g;old 146-148  a 

production  of  siher. 156  158  s 

occurrence  of  titanite 17  b 

gold  and  silver  assays 25,  26  b 

nickel  and  cobalt  ores. 39,  40  b 

Quebec  citv  old  shore-lines  at. . .  64  J 

Queen     Charlotte   Island's  coal 

field,  B.C 52,53  8 

analyses  of  coal  63  s 

Queenston  O.,    cement     works, 

note  on 169  a 

quarries,  note  on 168  a 

Rabbit  Point,   Lake  Winnipeg, 

rocks  at 33  g 

Radnor  Iron  Co.,  quoted 59  J 

Rain  and  snowfall.  City  of  Que- 
bec   68j 

Rainbow      Mountains,      Rocky 

Mountains,  B.C.,  rocks  of.  33  d 

Raleigh,  O.j  gold  locations  near.  93  a 
Red  Pine  River,  Mattawin  River, 

Q.,  rocks  of 30  J 

Red  River  exploring  expedition, 

1&57-58 96  G 

Reeves  Harbour,  Hudson  Strait, 

note  on 8  m 

Reindeer  Island,  Lake  Winnipeg, 

description  of 29  k 

I     rocks  of 77  r 

I  Reptilian  remains,  from  the  Belly 

I             River  formation,  N.W.T..  184  a 

I     from  the  Laramie  N.W\T 188  a 

Reserve  Colliery  at  Bridgeport, 

N.S 40  s 

Rice  Lake,  Lake  Winnipeg,  rocks 

'             of     53g 

I  Rice    River,     Lake    Winnipeg, 

I             rocks  on 52  g 

I  Richardson,  James,  work  by,  1852 
'             and    1870    in  the  area  of 
I             Three  Rivers  map-sheet. ..  «».  T  J 
Richardson^  Sir  John,  1848,  des- 
cription of  Lake  Winnipeg  95  g 

Richmond  coal  field,  N.S 42  a 

analyses  of  coal 58  s 

Roberge,  Lake,  Champlain  Co., 

Q.,  rocks  of 49  J 

Robinson  Lake,    N.W.T.,    note 

on 18  G 

Robinson  Point,  Lake  Winnipeg, 

rocks  and  fossils 86  f 

Robson  Peak,  B.C.,  description 

and  height  of 15,  16  d 

Roche  Miette,  Al.,  section  (fig.)..  29  d 

fossils  collected 29  d 
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Roche  Peroee  Ck>llier7  Co.,  Assi- 

niboia 47  8 

Rocky  River,  Atbabascft  River, 

Al.,  Devonian  rocks  of  . . .  40  D 

Roofing  cement,  production 8  s 

Round  Lake,  Pigeon  River,  M. 

note  on 41  o 

Rutile  from  Mooeeland  gold  dis- 
trict, Halifax  county,  N.S., 

note  on 16  R 

Sac-lkConmiis,  Lac,  Maskinonge 

county^  Q^  rocks  of 54  J 

Salmon,  not  in  Hudson  Bay .....  129  A 

Salmon  and  trout,  Ungava  Bay . .  21  L 

Salt,  production 8,  162  8 

exports.  11,163  8 

imports   12  163,164  8 

Saltpetre,  imports 12  a 

Sfdvelinus  nuUma. 8  D 

Sand  and  gravel,  statistics.  8,  11, 12, 181  8 
Sand  Hill  Island,  Lake  Winni- 
peg, note  on 26  f 

Sand-hills,  Great  Duck  laUnd  O.  177  A 
Sand    River,     Lake    Winnipeg, 

rocks  on 70  o 

Sandon,  B.C.,  mines  at 70  a 

Sandstone,     Winnipeg,    general 

description 39  F 

fossils  found  in 39  f 

thickness  of  formation 39  F 

descriptive  geolog^y  of 64,  62  f 

Sandstones  representing  Fox  Hill  75  a 
Sandstone  Creek,  Athaoasca  R., 

Al.,  section  of  beds 26  d 

fossils 26  D 

Sandy  Islands,   Lake  Winnipeg, 

description  of 32,  33  F 

Sasa-g^nnigak  Lake,   Miskowow 

River,  M.  rocks  at 44  G 

Sasikinegog  Lake,  Q.,  rocks  of.  1L3  A  29  J 

Saskatchewan  River,  gold 11-19  a 

See  Gold. 
Schist,  West   Kootenay  district, 

B.C.,  analysis  of 17  H 

Hudson    Strait,    metamorphic 

dark 36,  40  l 

auriferous,  Klondike  60  a 

Schists  and  granite  contact,  Hud- 
son Strait 39  L 

Schuchert,  Prof.  C,  fojisils  ex- 
amined by 20  M 

Scotch  Islands,   Lake  Winnipeg, 

note  on 24  F 

Scudder,  S.  H.,  1860,  trip  through 

Lake  Winni|)eg. 97  0 

Sea  Coal  Bay.  N.S.,  note  on  field  42  8 

Seals,  in  Hudson  Bay 131  A 

Sections,  geological,  Pelican  Riv., 

^ .  VV .  L  . . «J4  A 

Pembina  River,  Al 23  D 

McLeod  River,  Al  24  n 

Sandstone  Creek,  Al  26  D 

Prairie  Creek,  Al 27  D 

Folding  Mountain,  Al 28  d 

Roche  Miette,  Al 29  D 

Lower  Mottled  limestone,  M. .  40  f 

Cat  Head  limestone 42  f 
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Sections— C^n^. 
sandy  shore  of  Black  Island, 

M 65  F 

sandstone  and  shale   of  Deer 

l8land,M 57,58  p 

sandstone  of  Grindstone  Point, 

M. 61  F 

limestones  at  Stur^^eon-grill  Riv. 

Lake  Winnipcig 87  P 

Stony  Mountain  formation.   .   88-92  f 
coal  fields  of  Nova  Scotia. . . .  142-145  a 
Selkirk  Island,  Lake  Winnipeg, 

description  of 33  P 

rooks  and  fossils 86  f 

Selkirk,  M.,  rocks  of 44,  45  F 

fossils  from 78^  79  F 

Selwyn,  Dr,.  journey  from  Kam- 
loops  to  Tdte  Jaune  Cache, 

1871,  reference  to. 6d 

on  Saskatchewan  gold 12  a 

traverses  Lake  Winnipeg^  1872        97  G 
Selwyn  Range,  B.C.,  location  of       14  d 

rocks  of  western  slope 38  D 

Sewer  pipes,  statistics 8,  12, 179  s 

Shagamong   Bay,   Q.,  gold  and 

silver  assay 25  R 

Shakespeare     Island,      Nipigon 

Lake,  O.,  description  oL. .        96  a 

Shales,  Pierre^  Al 75,  84  a 

Lake  Winnipeg  basin 39  F 

Shallow  Lake,  O. ,  cement  works  at      170  A 
Shawenegan  Falls,   St.  Maurice 

River,  Q.,  rocks  at 44  J 

Shawenegan    Lake,  St.  Maurice 

county,  Q.,  rocks  of 41  J 

Shefford  Mountain,  Q.,  structure 

of. ...120,121a 

Shiel  Point,  Lake  Winnijieg,  des- 
cription of  rocks  17  F 

Shining  Fall.  Pigeon  River,  M. 

note  on 42  G 

Shore-lines  at  lake  Maskinons|e 

and  on  the  St.  Maurice,  Q.        58  J 
on  the  north  side  of  the  St. 

Lawrence  valley 63,  65  J 

Shuswap  series,  at  Mica  Mount, 

B.C 80  A  38  D 

Silliman's   -Fossil    Mount,    Fro- 

bisher  Bay,  description  ...        16  m 

Silts,  stratified,  O 93,  94  A 

Silurian  limestone.  Hudson  Strait        12  M 

rocks,  section  of 90  f 

strata,  Wolfville,  N.S 180  a 

Silver,  production 8,  156, 157  8 

exports 11,  160  8 

Silver    Falls,    Winnipeg    River, 

rocks  at 80  g 

Skookum  gulch.  Bonanza  Creek, 
Klondike,  gold  and  silver 

assay 34  R 

Slate,  production 8,  169  8 

exports 11, 169  a 

imoorts .12,  170  s 

Sleigh  Lake,  Champlain  county, 

Q.,  rocks  of 36,  50  J 

Slocan  district,  B.C.,  progress  of 

mines 70  a 

Smith  Brook,  N.S.,  coal  at,  sec- 
tion bored  through 142  A 
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Smooth-rock  portaffe,  Manigota- 

gan  River,  M.  description .  74  g 
Snake    Island,    Lake  Winnipeg, 

note  on 23  f 

fossils  of 70  F 

Soapstone,  production 8, 189  s 

Sourife,    Manitoba,    analysis    of 

water 54  R 

Souris  River  coal  field,  Assiniboia  47  8 
Southampton     Island,     Hudson 

Strait,  limestone  of 17  if 

Southesk  Cairn,  Al.,  location  of  20  D 

Southfield  Colliery,  Nanaimo,B.C  51  8 

Spelter,  imports 12,  193  8 

Spider  island  Point,  Lake  Win- 
nipeg, rocks  of 22,  23  G 

Spider  Isluids,  Lake  Winnipeg, 

rocks  of 23  G 

Split-rock  Creek,  Lake  Winnipeg, 

rocks  at 32  g 

Split-rock  Portage,  Michipiooten 
district,  O.,  gold  and  silver 

assay 30  r 

Sponges,  recent  marine,  collection 

•     of .^ 183  a 

Springhill      N.   S.,      seams     of 

coal  near 45  s 

Springhill  coal-field,  N.S 140,  141  a 

seams  worked 1  ^0  a 

seams  traced 141  a 

Springville,  Pictou  county,  N.S., 

analysis  of  limestone 18  R 

St.  Albans,  Q.,  landslip,  1894.  .123  A,  6()  J 

St.  Ambrose,  Q.,  shore-lines  at. ..  64  j 
St.  Anne,  Lake,  Al.,  description  of  72  a,  6  D 

rocks  of 23  D 

Ste.  Camille,  Q.,  shore-lines  at. . .  65  J 
St.  OuthbertjBerthier  county,  Q., 

fossils  near 16-18  J 

Ste.  Elizabeth,  Berthier  county, 

Q.,  fossils  near 16  J 

Ste,  Flore,  Q.,  shore-lines  at 64  J 

St.  Gabriel  de  Brandon,  Q.,  gra- 
nite near 62  J 

St.   John,   Lake,   railway,  rocks 

along 47  J 

St.  John  River,  valley  of 133-137  A 

lakes  and  the  rirand  Falls 134  A 

height  above  the  falls 134  a 

tidal  sloi^es 135  a 

character  of  country 1.S6  A 

Silurian  fossils 1.36  a 

St.  Justin,  Maskinonge  county, 

Q.,  fossils  near 18  j 

St.  Luc,  CJ.,  landslip  at 70  j 

St.  Martin  Islands,  Lake  Winni- 
peg, description  of 30  f 

rocks  of 77  k 

St.  Maurice  district,  Q.,  work  in.  112-1 19  a 

cliaracter  of  the  country 115  a 

geologj- 115  A 

crystalline  limestone 117  A 

gametiferous  gneiss 117  A 

economic  minerals 117  a 

St.  Maurice  Rivw,  Q., description.  10  J 

branches  of 10,  11  J 

rocks  in  the  lower  portion.  .  .20,  42-44  ,t 
St.   Michel  des  Saints,  Berthier 

county,  Q.,  rocks  near 2<J   r 
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St.  Peters,    Richmond    county, 

N.S.,  analysis  of  water —  50  B 

r  St.  Pierre,  exports  to 11  s 

'  St.  Thuribe,  O.,  old  landslip. ....  70  j 

St.  Tite,  Q.,  shore-lines  at. 64  J 

Ste.  Ursule,  Maskinonge  ooanty, 

Q.,  fossilsnear 19  j 

Staff,  number  of 208  a 

Steamboat   Rock   Lake,    Gbam- 

plain  county,  O.,  rocks  of. .  38  J 

Stibnite,  in  Lillooet  district,  B.C.  16  R 

Stone,  building,  statistics 8, 12, 165  8 

analysiaof  from  East  Selkirk  Bf.  82  p 

Stone  and  granite,  imports 12  s 

Stony  Mountain,  Manitoba,  des- 
cription and  section ■  88-91  f 

Stony   Mountain    formatioii,  in 

Winnipeg  bavin.   36  f 

character  and  thickness 46,  47  f 

distribution 47  f 

fossils. 48  K 

sections 88-92  f 

Stony    Point,    Lake   Winnipeg, 

shore  of 19  f 

Strife,  glacial,  near  Tete  Janne 

Cache,  B.C 43  D 

liake  Winnipeg,  west  shore... .  94  f 

Lake  Winnii>eg,  east  shore 86  g 

Hudson  Strait,  «outh  shore 45  L 

Three  Rivers  map-nheet 57  J 

Baffin  Land 29  m 

Hudson  Scrait,  north  sliore 31  v 

Stupart  Bay,  Hudson  Strait,  old 

observation  station 15  L 

rocks  of 88  L 

Sturgeon  Bay,   Lake  Winnipeg, 

navigation  of 14  f 

description  of li' F 

Sturgeon    Falls,    Pigeon    River, 

M.  rocks  at 40  u 

Sturgeon-gill  River,  Lake  Winni- 
peg, sections  of  cliff 86,  87  F 

Sturgeon  Islands, Lake  Winnipeg, 

description  of 29  f 

Sugarwood   Brook,  N.S.,  section 

ofcoal 143a 

Sulphur,  imports 12  s 

Sulphate  of  copper,  imports 12  .i 

Sulphuretted  water  near  Jasper 

Lake,Al.^ 76  a 

Sulphuric  acid,  imports 12  s 

"  Sunmait,"  The,  \  ukon  district.  28  a 
Swampy  Harbour,  Berens  Island, 

Lake  Winnipeff 14  F 

Sydney  coal  field,  W.S.,  descrip- 
tion and  statistics. 37-41  s 

analyses  of  coal 56  s 

Sydney  Mines  ColUery,  N.S 39  s 

Tache,  O.,  gold  and  silver  assay.  32  B 
Tamarack  Island,  Lake  Winnipeg, 

description  of 24  F 

Tangier,  N.S.,  gold-district,  pay- 
zone  and  developments  —  157  a 

faults  and  diorite  dyke 158  a 

"Tar-sands",  Al 28  a 

Terra-cotta,  production ..8,  178  s 

Terraces,  marine,  Hudson  Strait  45  L 

in  Baffin  Land 30  M 
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Tealin  Lake^  Yukon  distriot,  des- 
cription of 53  A 

rocks  of 54  A 

Teslin  River,  Yukon  distriot,  des- 
cription of 49  A 

navigation,  valley,  and  geologi- 
cal section 50  a 

occurrence  of  gold 51  a 

Tdte  Jaune  Cache,  B.G.,  descrip- 
tion of  rooks 35  D 

gold  and  silver  assay 37  R 

Thetford,  Q.,  asbeetus  mines 20  s 

Thinolite,Mackenz\^  River,N.  W. 

T.,  desoriptiq;^  of 16  R 

Thompson,  David,  {790,  traveller 

to  Lake  Winok^ieg 91  o 

Thompson,  Mount,  B»C.,  descrip- 
tion of 192  D 

rocks  of 40  D 

Three  Rivers,  Q.,  output  of  ochre  61  J 
Three  Rivers  ma? -sheet,  geology 

of j^  5-70  J 

former  publicati|«s  on 5-9  J 

general  charao^-'ir  of  district. . .  9-12  J 

i  north  of      *  Mattawin 27-45  J 

i  east  of  ti <t  St  Maurice. . .  45  50  J 

i  south  of  the  Mattawin 50-57  J 

economic  n^Mierals 58-62  J 

Thunder  Lake,  Poplar  River,  M. 

rocksiJf 86o 

Tides  of  Huclson  Strait 10  M 

Tiles,  statistws 8,12,179  8 

Timber,  weal  of  Lake  Winnipeg.  9  f 

Gunisao  Ri  /er 7  o 

Tin,  imports 12,  190  8 

Titanite,  Litchfield  township, 
Pontiae  county,  Q.,  occur- 
rence of 17  R 

Tortue  Lake,  Champlain  oounty, 

Q.,  iron  ore  of 59  J 

TraehocUm  mirahUia 186,  188  A 

Trail  Greek  mining  area,  West 
Kootenay    district,    B.C., 

gold  and  silver  assay 36  R 

Trap  on  shore  of  Lake  Nipigon,  O.  97  a 

Hudson  Bay    126  a 

Travers,  Lake,  Q.,  rock  of 113  A 

Traverse  Bay,  Lake  Winnii)eg, 

rocks  at 72  o 

Trees,  northern  Alberta 85  A,  43  D 

Gape  Breton  Island 198  a 

Trenton  of  Manitoba  and  Minne- 
sota.   36  F 

of    Manitoba,    various   names 

given  to 37  F 

age  of  Galena  limestone 37  F 

subdivisions  of 37  «* 

list  of  fossils 38  F 

Triceratopty     from     the     Belly 

River  formation 187  A 

Tripolite,  production..   8,  190  a 

Trout,  in  Hudson  Bay 129  a 

" bull ",  McLeod  River,  Al. . . .  8  D 

arctic,  IJngava  Bay 9  l 

Ungava  Bay 21  l 

Trout  Lake,  Ghamplain  county, 

Q.,  description 40  j 

Tu^      calcareous,     Gonnauffht 

Mountain, YaledistritstiBwC  17  R 
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Tunnel  Mountain,  Al.,  analyaia 

of  limestone 20  R 

Turtle  Creek,  Albert  county.N.S., 

gold  and  silver  assay 25  R 

Turtle  Lake,  Manigotagan  River 

M.  rocks  of 75  o 

Turtle  remains,*  Al 185  a 

Twin  Islands,  Lake  Winnipeg, 

note  on 25  F 

Twin  Lakes,  O.,  rocks  of 88  a 

Two  Sistersand  Crow  Claim, Deer 
Creek,  Clayoquot,  Vancou- 
ver Island,  B.  C,  gold 
silver  and  nickel  assays. . .  39,  41  & 

Tyrrell,   J.B.,  quoted   on   East 

Selkirk  quarry 81  F 

on  Saskatchewan  gold 12  i^ 

work  by 24,36  a 

reportby 1-98Q 

Unahini  River,  Yukon  District. .  39  A 

Ungava  Bay,  exploration  of 18-30  L 

geology  of. 30-47  l 

United  States,  exoorts  to 11  s 

Upper  Arrow  Lake,  B.C.,  rocks 

of 68  a 

Upper  Island  Portage,  Bell  River, 

Q.,  gold  and  silver  assay. .  25  R 

Utica  formation,  Baffin  Land.. . .  20 M 


VaJe  Colliery,  New  Glasgow,N.S.        44  8 

Valhalla  Range,  B.G 64  4^ 

Valley.      suranerged,      Hudson 

Strait    30  m 

Verendrye,  De  la,  1734,  traveller 

to  Lake  Winnipeg 89  o 

Vermilion    River,   St.    Manrioe 

River,  O.,  head-waters  of..        28  j 

Vicfeiria,  Al.,  boring  at 28,  35,  36  a 

, strata  bored  through 36  a 

Victoria  Colliery,  Sydney  Har- 

jl        hour,  N.S 40  8 

\ictoria  county,  N.S.,  gold  and 

silver  assays. 22,23b 

t^ictoria,    Saskatchewan    River, 

Al.,  analysis  of  water 44,  45  B 

Vivianite,  Hatley  township,  Stan- 
stead  county,  Q.,  occurrence  of.        17  R 


Wabigoon  River,  0.,traok-aarvey 

of 92  A 

Wait,  F.  G.,  work  by..l61  A,  18-21,  41-66  B 

Wakaumekonke  Lake,  Cham- 
plain  county.  Q,,  rooks  at.         37  J 

Wakenam  Ba^,  Hudson  Strait^ 

description 12,  IS  L 

rocks  of 35,  36  L 

Walrus,  inHudsonBay 130a 

Wannipegow  River,  Lake  Win- 
nipeg, description  and 
rcxsks. .10,  64-66  o 

Wapizagonke,  Lake,  St.  Maurice 

oounty,  Q.,  rodES  of 40  J 

Ward's  mine,  Miohipicotea  dis- 
trict, 0.,  gold  and  silver 
assay 31  B 
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Warpath  River,  Lake  Winnipeg, 

shore  near 17  F 
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